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NFRAP 

No  Further  Response  Action  Planned 

OVM 

organic  vapor  monitor 

PA 

preliminary  assessment 

PCBs 

polychlorinated  biphenyls 

PBD 

photoionization  detector 

PNAs 

polynuclear  aromatic  hydrocarbons 

POL 

petroleum,  oils,  and  lubricants 

ppb 

parts  per  billion 

ppm 

parts  per  million 

ppmV 

parts  per  million  by  volume 

RBC 

risk-based  criteria 

RI 

Remedial  Investigation 

RRS 

radio  relay  station 

SI 

site  inspection 

SQL 

sample  quantitation  limit 

SVOC 

semivolatile  organic  compound 

TPH 

total  petroleum  hydrocarbons 

USAGE 

United  States  Army  Corps  of  Engineers 

USAF 

United  States  Air  Force 

USX 

underground  storage  tank 

UTL 

upper  tolerance  limit 

VOC 

volatile  organic  compound 

°F 

degrees  Fahrenheit 
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Executive  Summary 
Remedial  Investigation  Report 


The  U.S.  Air  Force  (USAF)  has  conducted 
a  Remedial  Investigation  (RI)  at  the  Galena  Airport 
(formerly  Galena  Air  Force  Station)  and  Campion 
Air  Station  (AS),  Alaska.  The  objectives  of  this 
study  were  to  evaluate  potential  environmental 
contamination  at  these  two  facilities  and  to  develop 
remedial  actions  consistent  with  the  National 
Contingency  Plan  (NCP)  for  all  sites  that  pose  a 
threat  to  human  health  and  welfare  or  to  the 
environment 

The  purpose  of  this  report  is  to  summarize 
the  activities  and  findings  of  the  investigation  and, 
on  the  basis  of  this  information,  make 
recommendations  on  future  activities  at  the  Galena 
Airport  and  Campion  AS  sites.  Information  from 
the  RI  at  these  sites  was  also  used  to  support  a 
baseline  risk  assessment.  The  results  of  this  risk 
assessment  are  reported  in  the  Baseline  Risk 
Assessment  Report,  Galena  Airport,  Alaska 
(USAF,  1996). 

Background 

The  RI  results  presented  in  this  report  are 
from  investigation  activities  conducted  at  the 
Galena  Airport  and  Campion  AS  during  1992, 
1993, 1994,  and  1995.  Additional  information  was 
gathered  from  previous  investigations  at  these  sites 
(USAF,  1989a,  1991).  Nine  sites,  shown  in  Figure 
ES-1,  were  investigated  at  the  Galena  Airport: 

•  Fire  Protection  Training  Area  (FTOOl); 

•  POL  Tank  Farm  (ST()05); 

•  West  Unit  (ST009),  composed  of  seven 

source  areas: 

-  Waste  Accumulation  Area  (SS006 — 
previously  defined  site); 

-  Million  Gallon  Hill; 

-  Power  Plant  UST  #49; 

-  JP-4  Fillstands; 

-  Building  1845  (Vehicle  Maintenance 


Building); 

-  Building  1700  (Refueling  Vehicle 
Maintenance  Building);  and 

-  Building  1850. 

•  Control  Tower  Drum  Storage  Area  South 
(SS013); 

•  Drums,  Perimeter  Dike  (SS007); 

•  Southeast  Runway  Fuel  Spill  (STO 1 0); 

•  Alternate  Landfill  (LFOl  1);  and 

•  Southwest  Dump  (LFOl 2). 

In  addition  to  these  sites,  the  Galena  Airport  and 
community  water  supply  wells  have  been  sampled 
during  the  RI,  and  the  results  to  date  are  presented 
in  this  report.  Pesticides,  which  occur  throughout 
the  Galena  area,  are  discussed  for  the  entire  airport 
facility  rather  than  site  by  site. 

Several  sites  have  been  investigated  during 
previous  RI  activities  at  Campion  AS.  However, 
only  one  site — ^POL  Area  (ST007) — was 
investigated  as  part  of  the  RI  during  1992  and 
1993.  Three  other  Campion  AS  sites  received 
limited  investigation  to  support  proposed  No 
Further  Response  Action  Planned  (NFRAP)  status. 
These  sites  are  the  following: 

•  Barge  Loading  Area  (SS008); 

•  White  Alice  Site  (SS006);  and 

•  Waste  Accumulation  Area  No.  2  (SS003). 

NFRAP  status  has  been  recommended  for  all 
Campion  AS  sites  other  than  the  POL  Area.  The 
locations  of  the  Campion  AS  sites  are  shown  in 
Figure  ES-2. 

Investigations  were  conducted  at  many  of 
the  Galena  Airport  and  Campion  AS  sites  prior  to 
the  RI  conducted  from  1992  to  1995.  Tables  ES-1 
and  ES-2  summarize  these  activities  and  their 
findings. 
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Table  ES-l 

Previous  Investigation  Activities  and  Findings  at  Galena  Airport 


Inv^tigation  i 

1  Phase  1  Records  Search  (USAF,  1985) 

Identified  the  type  of  potential  contaminants  and  history  of  area. 

Stage  1  Confirmation  and 

Quantification  (USAF,  1989a) 

Conducted  groundwater  and  soil  sampling. 

Identified  BTEX  and  TPH  contamination  in  bum  pit  area. 

Phase  I  Records  Search  (USAF,  1985) 

Conducted  records  search  and  site  assessment 

Identified  contaminant  sources  and  recommended  RI. 

Stage  1  Confirmation  and  Quantification  (USAF, 
1989a) 

Conducted  groundwater  and  soil  sampling  and  a  soil  gas  survey. 
Identified  BTEX  and  TPH  contamination  in  soil  and  water. 

Identified  the  presence  of  ffee-phase  hydrocarbons  on  water  table. 

Stage2RI/FS  (USAF,  1992) 

Evaluated  contaminant  volumes  and  remedial  technologies. 

Phase  I  Records  Search  (USAF,  1985) 

Identified  types  of  wastes  stored  and  documented  leakage  during  site 
assessment. 

Stage  2  RI/FS  (USAF,  1992) 

Conducted  groundwater  and  soil  sampling. 

Identified  BTEX,  TPH,  and  chlorinated  hydrocarbon  contamination 
in  water  and  soil. 

Phase  I  Records  Search  (USAF,  1985) 

Verified  tank  capacities  and  years  of  operation. 

Non-RI  Study  (USAF,  1992) 

Conducted  groundwater  and  soil  sampling. 

Identified  BTEX  and  TPH  contamination  in  water  and  soil. 

Non-RI  Study  (USAF,  1992) 

Conducted  groundwater  and  soil  sampling. 

Identified  BTEX  and  TPH  contamination  in  soil  and  TPH 
contamination  in  water. 

Non-RI  Study  (USACE,  1993) 

Conducted  subsurface  soil  sampling. 

Identified  pesticide,  jet  fuel,  BTEX,  and  volatile  and  semivolatile 
organic  contamination  in  soil. 

Phase  I  Records  Search  (USAF,  1985) 

Identified  waste  handling  practices  and  quantities. 

No  Previous  Investigations 

NA 

No  Previous  Investigations 

NA 

No  Previous  Investigations 

NA 

No  Previous  Investigations 

NA 

Phase  I  Records  Search  (USAF,  1985) 

Identified  the  types  of  wastes  disposed. 

No  Previous  Investigations 

Note:  A  related  site  (SS002)  was  investigated  during  Stage  1 
'  Confirmation  and  Quantification  (USAF,  1989a) 

Area 

(FTOOl) 


Area  (SS006) — West 
Unit 


MiUion  Gallon  Hill- 
West  Unit 


Power  Plant  USX  No. 
49 — West  Unit 


JP-4  Fillstands — ^West 
Unit 


Building  1845— West 
Unit 


Buildings  1700  and 
1850™West  Unit 


Drums,  Perimeter  Dike 
(SS007) 


Southeast  Runway  Fuel 
Spill  (SSOlO) 


Alternate  Landfill 
(LFOll) 


Southwest  Dump 
(LF012) 


Note;  BTEX  =  benzene,  toluene,  ethyl  benzene,  and  xylene. 
TPH  =  total  petroleum  hydrocarbons. 

NA  =  not  applicable. 
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ES-3  Figure  ES-1.  IRP  Sites  and  Area  of  Interest, 
Galena  Airport,  Alaska 
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Table  ES-2 

Previous  Investigation  Activities  and  Findings  at  Campion  AS 


Site 

investlgaUon 

Addvities/giadii^ 

Campion  POL  Area 
(ST007) 

Phase  I  Records  Search  (USAF,  1985) 

Documented  fuel  transport  and  storage. 

Stage  I  Confiimation  and  Quantification  (USAF, 
1989a) 

Conducted  groundwater  and  soil  sampling  and  a  soil  gas  survey. 

Stage  2  RI/FS  (USAF.  1992) 

Detected  BTEX  and  TPH  in  soil  and  water. 

Campion  Barge 

Loading  Area  (SS008) 

Phase  I  Records  Search  (USAF,  1985) 

Reported  several  spills/leaks  at  site. 

Stage  I  Confirmation  and  Quantification  (USAF, 
1989a) 

Identified  areas  of  petroleum  contamination  through  surface  and 
subsurface  soil  sampling. 

White  Alice  Site 
(SS006) 

No  Previous  Investigations 

NA 

Waste  Accumulation 
Area  No.2(SS003) 

Phase  I  Records  Search  (USAF,  1985) 

Identified  types  of  wastes  stored  at  site  and  documented  spillage. 

Stage  I  Confirmation  and  Quantification  (USAF, 
1989a) 

Conducted  soil  and  soil  gas  sampling.  Detected  low  concentrations 
of  fuels  and  solvents. 
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RI  Activities  and  Findings 

The  field  activities  conducted  fi'om  1992 
to  1995  as  part  of  the  RI  at  the  Galena  Airport  and 
Campion  AS  are  summarized  in  Tables  ES-3  and 
ES-3A.  The  findings  and  recommendations  for 
each  area  investigated  are  summarized  in  the 
following  paragraphs  and  in  Table  ES-4. 

Airport  and  Community  Water  Supply 

With  the  exception  of  low  concentrations 
of  chloroform  in  one  of  the  non-potable  airport 
supply  wells,  detection  of  analytes  in  the  airport 
and  community  water  supply  wells  has  been  very 
inconsistent.  Two  pesticides,  aldrin  and  dieldtin, 
have  been  detected  in  these  wells  above  the  U.S. 
Environmental  Protection  Agency  (EPA)  Region 
in  risk-based  concentration  (RBC).  However, 
most  of  the  concentrations  were  less  than  the 
seunple  quantitation  limit  (SQL),  were 
indistinguishable  from  those  in  method  blanks,  or 
were  not  confirmed  by  second-column  analysis. 
Since  the  airport  supply  wells  are  near  to  several 
known  source  areas  at  the  Galena  Airport,  these 
wells  will  be  regularly  monitored  for  potential 
contaminants.  In  addition  to  monitoring,  an  air 
stripper  has  been  added  to  the  current  water 
treatment  system  to  remove  any  volatile  organic 
compounds  (VOCs)  that  may  eventually  affect  the 
deep  aquifer  where  the  supply  wells  are  screened. 

Analytes  detected  in  the  privately  owned 
wells  in  the  community  of  Galena  are  limited  to 
pesticides.  Although  some  of  the  pesticide 
detections  in  these  wells  exceed  the  screening 
criteria,  no  pesticide  was  detected  in  the  same  well 
in  two  successive  years.  The,  presence  of 
pesticides  may  be  the  result  of  controlled 
application;  the  extent  of  pesticide  use  around  the 
private  residences  of  Galena  is  unknown.  There  is 
no  evidence  that  pesticide  detections  are  related  to 
accidental  releases  from  the  Galena  Airport. 

Fire  Protection  Training  Area  (FPTA) 

The  RI  results  suggest  that  soil  and 


groundwater  contamination  has  occurred  as  a  result 
of  training  exercises  at  the  FPTA;  the  primary  soil 
contaminants  are  the  fuels  that  were  used  as 
flarrunables  during  these  exercises.  In  addition  to 
the  fuels,  surface  soils  contain  polynuclear 
aromatic  hydrocarbons  (PNAs),  which  are 
probably  by-products  of  fuel  combustion.  Two 
areas  where  groundwater  is  contaminated  by 
benzene  were  identified  through  field  screening: 
1)  the  area  in  the  vicinity  of  the  bum  pit;  and  2)  the 
area  south  of  the  bum  pit,  where  a  stand  pipe  was 
used  to  pump  combustible  liquids  to  the  aircraft 
mockup.  However,  data  from  several  years  of 
groundwater  monitoring  indicate  that  the 
groundwater  plume  is  not  advancing. 

The  following  activities  are  planned  for 
the  FPTA: 

•  Remove  the  stand  pipe  and  associated 
underground  fuel  line  to  eliminate  the 
possibility  of  future  releases; 

•  Abandon  all  monitoring  wells  at  the  site; 

•  Fill  and/or  grade  surface  to  promote  site 
drainage;  and 

•  Revegetate  site. 

Following  these  activities,  an  NFRAP  decision 
document  will  be  prepared  for  the  FPTA. 

POL  Tank  Farm 

The  results  of  RI  activities  at  the  POL 
Tank  Farm  indicate  that  fuel  transport  and  storage 
have  contaminated  soil  and  groundwater  at  this 
site.  Free-phase  hydrocarbons  are  floating  on  the 
groundwater  surface  in  the  southern  part  of  the 
site.  The  exact  thickness  and  areal  extent  of  the 
free  product  are  not  known  and  appear  to  change 
seasonally;  the  estimated  volume  is  between 
30,000  and  75,000  gal.  Much  of  the  soil 
contamination  in  this  area  is  related  to  a  "smear 
zone"  caused  by  the  seasonal  fluctuation  of  the 
water  table,  but  "hot  spots"  of  surface  soil 
contamination  also  exist  here. 
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NA  =  not  available;  only  field  screening  data  collected. 
NFRAP  =  no  further  response  action  planned. 

USTs  =  underground  storage  tanks. 

ASTs  =  aboveground  storage  tanks. 
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Another  area  of  soil  and  groundwater 
contamination  has  been  identified  in  the  northern 
part  of  the  site.  This  area  corresponds  to  the 
former  location  of  an  extension  of  the  POL  Tank 
Farm.  A  vacant  dormitory  now  stands  in  this  area. 

The  following  recommendations  are  made 
for  the  POL  Tank  Farm: 

•  Install  free  product  extraction  wells  in  the 
southeast  area  of  fuel-contaminated 
groundwater  (completed); 

•  Design  and  install  a  soil  vapor  extraction 
(SVE)  system; 

•  Conduct  baseline  groundwater  sampling  at 
the  startup  of  the  SVE  system;  and 

•  Conduct  point-of-compliance  groundwater 
monitoring  during  intrinsic  remediation  of 
the  site. 

The  West  Unit 

Groundwater  contamination  at  the  West 
Unit  is  of  two  major  types:  chlorinated  solvents 
(primarily  trichloroethene,  TCE)  and  fuel-related 
compounds  (primarily  benzene).  The  highest 
levels  of  TCE  contamination  are  located  in  the 
northeast  portion  of  the  West  Unit.  Low  levels  of 
TCE  also  occur  in  the  western  part  of  the  West 
Unit,  but  these  do  not  exceed  the  State  of  Alaska  or 
Federal  Maximum  Contaminant  Levels  (MCLs) 
for  drinking  water.  Groundwater  contamination  by 
benzene  and  other  fuel-related  compounds  has 
been  identified  at  the  Million  Gallon  Hill  and  IP-4 
Fillstands  source  areas. 

Soil  contamination  at  the  West  Unit 
consists  primarily  of  fuel-related  compounds. 
Diesel  range  organics  (DRO),  gasoline  range 
organics  (GRO),  and  BTEX  compounds  (benzene, 
toluene,  ethylbenzene,  and  xylene)  were  present  in 
several  surface  soils  and  sediments  throughout  the 
West  Unit.  The  distribution  of  petroleum 
hydrocarbons  suggests  that  spills  and  leaks  have 
occurred  at  several  locations  over  a  period  of  time. 


Subsurface  soil  contamination  by  fuels  also  occurs 
within  the  West  Unit.  Leaks  from  underground 
fuel  lines,  waste  oil  tanks,  and  fuel-  or  oil-water 
separators  are  the  sources  of  this  contamination. 

The  following  recommendations  are  made 
for  the  West  Unit: 

MilUon  Gallon  HiU 

•  Install  free-product  extraction  wells 
(completed); 

•  Design  and  install  a  bioventing  system; 

•  Conduct  baseline  groundwater  sampling  at 
the  startup  of  the  bioventing  system;  and 

•  Conduct  point-of-compliance  groundwater 
monitoring  during  intrinsic  remediation  of 
the  site. 

Waste  Accumulation  Area 

•  NFRAP. 

Power  Plant  USX  #49 

•  NFRAP. 

JP-4  Fillstands 

•  NFRAP. 

Building  1700 

•  Abandon  dry  well/floor  drain  in  place. 

Building  1845 

•  NFRAP. 

Building  1850 

•  NFRAP. 

A  decision  document  will  be  prepared  to 
document  the  closure  of  several  of  the  source  areas 
at  the  West  Unit. 

In  addition  to  the  activities  recommended 
for  each  of  the  individual  source  areas,  the  airport 
potable  water  treatment  plant  has  been  upgraded  to 
remove  TCE  and  other  VOCs  using  an  air  stripper. 
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TCE  has  been  detected  in  the  shallow  aquifer  at 
concentrations  up  to  13,000  pg/L,  well  above  the 
MCL  of  5  pg/L.  Although  the  airport  supply  wells 
are  screened  at  approximately  200  ft  below  ground 
level  (bgl)  and  TCE  has  never  been  detected  in 
these  wells,  the  upgrade  to  the  existing  water 
treatment  plant  was  implemented  as  an  interim 
remedial  action.  This  action  has  been  conducted 
since  it  is  doubtful  that  even  further  extensive 
investigation  and  modeling  would  prove 
conclusively  that  the  airport  supply  wells  will 
never  be  affected  by  TCE.  Triennial  monitoring  of 
the  airport  supply  wells  will  also  be  conducted  to 
determine  whether  TCE  reaches  the  supply  wells 
and,  if  so,  to  confirm  the  continued  effectiveness  of 
the  treatment  system. 

Control  Tower  Drum  Storage  Area, 

South 

The  results  of  field  screening  and  soil 
sampling  activities  at  the  Control  Tower  Drum 
Storage  Area,  South  (CTDSA)  during  1993  and 
1995  indicate  the  presence  of  limited  areas  of 
surface  contamination.  These  findings  are 
consistent  with  the  use  of  the  site  for  storage  of 
drummed  liquids,  where  small  spills  and  leaks  may 
have  resulted  in  limited  surface  contamination. 
Other  sources  for  this  type  of  contamination  are 
truck  and  aircraft  traffic  and  parking.  The 
proposed  tarmac  extension  will  cap  much  of  the 
soil  contamination  at  this  site. 

Groundwater  monitoring,  conducted  in 
1994,  indicated  the  presence  of  TCE  (9  pg/L)  in 
one  sample  from  this  site. 

The  baseline  risk  assessment  found  no 
significant  risk  to  human  health  or  the  environment 
as  a  result  of  contamination  at  this  site.  Therefore, 
an  NFRAP  decision  document  will  be  prepared  for 
the  CTDSA. 


Drums,  Perimeter  Dike 

Although  reports  that  the  perimeter  dike  at 
Galena  Aiiport  is  constructed  of  crushed  and 
empty  55-gal.  drums  are  unconfirmed,  a  soil  gas 
survey  was  conducted  around  the  entire  dike  using 
two  different  instruments.  The  results  of  the 
survey  show  very  poor  agreement  between  the  two 
instruments.  However,  the  results  of  soil  screening 
for  total  petroleum  hydrocarbons  (TPH)  at  this  site 
do  not  indicate  the  presence  of  high  concentrations 
of  these  compounds.  This  site  is  considered  to 
include  the  drum  removal  activities  currently 
taking  place  outside  the  installation  boundary  to 
the  north  and  west.  It  is  recommended  that  the 
perimeter  dike  be  removed  from  the  activities 
taking  place  at  Site  SS007. 

Southeast  Runway  Fuel  Spill 

The  presence  of  contamination  caused  by 
a  fuel  line  leak  has  been  confirmed  at  the  Southeast 
Runway  Fuel  Spill  site  (STOlO).  Site 
contaminants  consists  primarily  of  DRO,  GRO, 
and  BTEX  compounds  in  both  soil  and 
groundwater.  In  addition,  PNAs  were  detected  in 
a  soil  sample  and  metals  and  solvents  were 
detected  in  groundwater  samples  from  the  site. 

In  addition  to  the  fuel  line  leak,  other 
potential  sources  of  contamination  have  been 
identified  at  the  Southeast  Runway  Fuel  Spill  site 
(Assistant  Airport  Manager  Dick  Evans,  personal 
communication,  17  July  1995).  A  tar  pit,  a 
bumed-down  building,  and  several  partially  buried 
drums  may  be  sources  of  solvents,  PNAs,  and 
metals  at  the  site.  These  potential  sources  may 
need  to  be  addressed  separately. 

The  following  recommendations  are  made 
for  contamination  associated  with  the  Southeast 
Runway  Fuel  Spill: 

•  Conduct  a  limited  bioventing  effort  in  the 

immediate  vicinity  of  the  pipeline  leak; 
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•  Confirm,  through  record  searches  and 
personnel  interviews,  that  the  faulty 
pipeline  has  been  properly  cleaned  and 
abandoned;  and 

•  Clean  and  properly  abandon  the  pipeline  if 
records  indicate  that  this  has  not  been 
done. 

Landfills  at  the  Galena  Airport 

Field  screening  activities  have  identified 
buried  and  surficial  metallic  and  nonmetallic  debris 
and  evidence  of  contamination  by  petroleum 
hydrocarbons  at  both  the  Alternate  Landfill  and  the 
Southwest  Dump.  However,  since  these  sites  are 
considered  active  and  are  not  eligible  for 
Defense  Environmental  Restoration  Account 
(DERA)  funding,  they  must  be  turned  over  to  the 
USAF  compliance  personnel  for  review  and 
possible  closure  activities. 

Pesticides  at  the  Galena  Airport 
The  use  of  pesticides  in  and  around  the 
Galena  Aiiport  has  not  been  limited  to  specific 
sites.  The  low  levels  of  pesticides  detected  in 
sampling  media  throughout  the  aiiport  and  areas  in 
the  surrounding  community  are  consistent  with  the 
controlled  application  of  pesticides  for  insect 
control.  There  are  a  few  elevated  detections  of 
pesticides,  particularly  DDT-related  compounds,  in 
surface  and  near-surface  soils  in  the  West  Unit  and 
near  the  apex  of  the  main  base  triangle,  north  of 
the  Bureau  of  Land  Management  (BLM)  housing 
area.  These  detections  may  be  the  result  of  the 
accumulation  of  applied  pesticides  in  drainage 
ways  or  pesticide  storage  and  handling  activities  in 
these  areas. 

The  widespread  application  of  pesticides 
in  the  Galena  area,  both  by  the  Air  Force  and 
others,  make  it  impractical  to  conduct  a  removal 
action.  The  cost  of  a  removal  action  aimed  at 


pesticides  in  surface  soils  would  be  prohibitive, 
and  a  complete  cleanup  would  not  be  possible. 
Therefore,  no  further  action  is  planned  to  address 
the  presence  of  pesticides  in  surface  soils  at  Galena 
Airport 

Campion  POL  Area 

RI  results  have  confirmed  the  presence  of 
soil  contamination  associated  with  the  former  fuel 
storage  facility  at  the  Campion  POL  Area.  On  the 
basis  of  soil  gas  survey  results  and  soil  and  water 
analyses,  it  appears  that  most  of  the  contamination 
is  located  in  soils  within  and  immediately 
downgradient  of  the  POL  Area.  Sediment  samples 
collected  at  intervals  from  a  small  creek  that  drains 
the  site  show  evidence  of  DRO  contamination. 
However,  naturally  occurring  organic  matter, 
which  is  abundant  in  soils  and  sediments  in  this 
area,  is  known  to  interfere  with  the  analytical 
method  for  DRO.  DRO  and  GRO  have  also  been 
detected  in  groundwater  and  surface  water,  but 
BTEX  compounds  do  not  exceed  the  MCLs  in  any 
water  samples. 

An  interim  removal  action  (IRA)  was 
conducted  at  the  Campion  POL  Area  to  remove  the 
contaminated  soil  associated  with  the  former  fuel 
storage  area.  This  IRA  has  removed  a  continuing 
source  of  contamination,  and  the  site  should  now 
be  allowed  to  recover  naturally. 

Other  Campion  Sites 

Three  other  sites  at  Campion  AS  were 
investigated  during  1993  to  support  NFRAP 
decisions.  Investigation  activities  included 
collecting  soil  gas  surveys  and  field  screening  and 
laboratory  analysis  of  surface  and  shallow 
subsurface  soils,  surface  water,  and  groundwater, 
as  detailed  in  Table  ES-4.  No  significant 
contamination  was  identified  at  any  of  these  sites, 
and  the  proposed  NFRAP  status  is  supported. 
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Section  1 

INTRODUCTION 

The  U.S.  Air  Force  (USAF),  under  the 
Installation  Restoration  Program  (IRP),  has 
conducted  Remedial  Investigation  (RI)  activities  at 
Galena  Airport  (formerly  Galena  AFS)  and 
Campion  Air  Station  (AS),  Alaska  (Figure  1.0-1). 
Within  the  framework  of  the  IRP,  the  objective  of 
this  study  was  to  evaluate  past  hazardous  waste 
disposal  and  spill  sites  at  Galena  Airport  and 
Campion  AS.  This  evaluation  included  deter¬ 
mining  the  nature  and  extent  of  possible 
contaminants,  determining  site  physical 
characteristics  that  may  affect  contaminant 
distribution,  and  defining  possible  migration 
pathways.  For  some  sites,  remedial  actions  have 
been  developed. 

1.1  IRP  Sites 

There  are  13  identified  IRP  sites  at  the 
Galena  Airport.  Figure  1.1-1  shows  the  location  of 
all  IRP  sites,  source  areas,  and  other  areas  of 
interest  for  the  installation.  Table  1.1-1  sum¬ 
marizes  the  nomenclature  and  identifies  the  Galena 
Airport  sites  included  in  this  investigation.  Seven 
IRP  sites  that  have  been  identified  and  previously 
investigated  at  Campion  AS  are  shown  in  Figure 
1.1-2.  Six  of  the  sites  have  been  recommended  for 
site  closeout  through  no  further  action;  one  site 
was  studied  as  part  of  this  investigation.  The  status 
and  location  of  an  eighth  site,  OTOOl,  is  unknown. 
Table  1.1-2  summarizes  the  nomenclature  and 
identifies  the  Campion  AS  sites  included  in  this 
investigation. 

1.2  Investigation  Objectives 

The  objectives  of  this  investigation  were 
based  on  the  status  of  the  individual  sites.  Sites 
investigated  at  Galena  Airport  and  Campion  AS 
fell  within  two  broad  categories  at  the  beginning  of 
this  investigation:  1)  previously  defined 
sites — ^those  sites  defined  by  the  Phase  I  records 


search  and  studied  in  earlier  stages  of  the  RI,  and 
2)  newly  defined  sites — ^those  sites  that  have 
recently  entered  the  IRP  and  had  not  been 
investigated  prior  to  1992.  These  new  sites  entered 
the  IRP  at  the  Preliminary  Assessment/Site 
Inspection  (PA/SI)  level.  The  objective  of  the 
investigation  at  the  previously  defined  sites  was  to 
determine  the  extent  of  contamination  so  that  a 
baseline  risk  assessment  could  be  conducted.  The 
objective  of  the  investigation  at  the  newly  defined 
sites  was  to  confirm,  characterize,  and  quantify  the 
contamination,  and  move  the  site  into  the  RI  stage 
if  necessary.  Tables  1.1-1  and  1.1-2  show  the  IRP 
stage  at  which  each  site  and  source  area  entered 
this  investigation. 

New  source  areas  were  also  found  within 
some  of  the  previously  defined  sites.  At  these  new 
source  areas,  as  at  the  newly  defined  sites,  a  PA/SI 
was  conducted,  focusing  on  determining  the 
existence  of  (and  sometimes  the  type  of) 
contaminants  through  various  methods  of  field 
screening.  Confirmation  of  field  screening  results 
(by  laboratory  analysis  of  groundwater  or  soil 
samples)  was  also  performed  to  document  the 
levels  of  these  contaminants.  Some  of  these  newly 
defined  sites  and  source  areas  entered  the  IRP  and 
were  investigated  further  in  order  to  collect  data  to 
support  a  baseline  risk  assessment  or  to  determine 
the  parameters  required  to  execute  remedial  action. 

1.3  Report  Objectives  and  Organization 

This  report  documents  the  investigations 
conducted  from  1992  to  1995  for  several  sites  at 
Galena  Airport  and  Campion  AS;  presents  the 
results  of  sampling  and  analysis;  provides  a  basis 
for  conclusions  drawn  from  the  results;  and 
presents  recommendations  for  further  action  at 
each  site. 
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Galena  Airport 


Figure  1.0-1.  Location  of  Galena  Airport  and  Campion  Air  Station,  Alaska 
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13  Figure  1,1-1.  IRP  Sites  and  Areas  of  Interest, 
Galena  Airport,  Alaska 
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Table  1.1-1 

IRP  Sites,  Galena  Airport,  Alaska 

'  WIMS-ES  • 
Siteffis 

SItelNIaine 

FTOOl 

Fire  Protection  Training  Area 

SS002 

Control  Tower  Drum  Storage 
Area 

ST003 

POL  Fuel  Line  Leak 

ST004 

JP-4  Fuel  Truck  Spill 

ST005 

POL  Tank  Farm 

1 

SS006 

Waste  Accumulation  Area 

SS007 

Dmms  Perimeter  Dike 

LF008 

Main  Landfill 

ST009 

West  Unit 

STOlO 

Southeast  Runway  Fuel  Spill 

LFOll 

Alternate  Landfill 

LF012 

Southwest  Runway  Dump 

SS013 

Control  Tower  Dmm  Storage 
Area,  South 

*  Descripliiin 


Bum  Pit  Area 


Drum  Storage  Area, 
Spill  Leak  No.  1 


Spill/Leak  No,  2 


Spill/Leak  No.  3 


Southeast  POL, 
Spill/Leak  Nos.  4  and  5 


Northwest  POL 


Waste  Accumulation 
and  Drum  Storage 


Perimeter  Dike 


Refuse  Landfill 


Million  Gallon  Hill, 
POL  Tanks 


Powerplant  UST  No.  49 


JP-4  Fillstands 


Bldg.  1845  Vehicle 
Maintenance  Facilit 


RI 


PA/SI 


RI 


Site  Closeout 
(Proposed  NFRAP) 


Site  Closeout 
(Proposed  NFRAP) 


RI 


Temporary  Refuse 
Landfill 


Abandoned  Refuse 
Landfill 


Drum  Storage  Area 


RI 


RI 


PA/SI 


PA/SI 


PA/SI 


RI 


PA/SI 


PA/SI 


PA/SI 


Note:  RI  =  Remedial  Investigation:  NFRAP  =  No  Further  Response  Action  Planned;  PA/SI  =  Preliminary 
Assessment/Site  Inspection. 
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Figure  1.1-2  IRP  Sites,  Campion  Air 
Station,  Alaska 
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Table  1.1-2 

IRP  Sites,  Campion  AS,  Alaska 


iSiteiNjaanie 

SifeDescriptioii 

OTOOl 

LRR  Station 

Former  Radar  Site 

SS002 

Waste  Accumulation 
Area  No.  1 

Drum  Storage  Area 

SS003 

Waste  Accumulation 
Area  No.  2 

Drum  Storage  Area 

LF004 

Landfill  No.  1 

Refuse  Landfill 

LF005 

Landfill  No.2 

Refuse  and  Construction  Debris 
Landfill 

OT006 

White  Alice  Site 

Former  Transformer  Location 

ST007 

POL  Area 

Spill/Leak  No.  1,  Bulk  fuel  oil 
storage  area 

SS008 

Barge  Landing  Area 

POL  Pipeline,  Spill/Leak  No.  2 

Unknown 


Site  Closeout 
(Proposed  NFRAP) 


Site  Closeout 
(Proposed  NFRAP) 


Site  Closeout 
(Proposed  NFRAP) 


Site  Closeout 
(Proposed  NFRAP) 


Site  Closeout 
(Proposed  NFRAP) 


RI/FS 
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Section  1  of  this  report  introduces  the 
investigation  objectives  and  data  evaluation  crite¬ 
ria.  Section  2,  Environmental  Setting,  contains 
installation  descriptions  and  summarizes  the 
current  hydrogeologic  conditions  of  the  installa¬ 
tions.  Sections  3  and  4  present  the  results  of  RI 
activities  and  recommend  future  activities  on  a 
site-by-site  basis  for  Galena  Airport  and  Campion 
AS,  respectively. 

1.4  Data  Generation  and  Evaluation 

Depending  on  the  data  quality  objectives 
(DQOs),  data  generated  during  this  investigation 
fall  into  one  of  three  analytical  levels  with  respect 
to  the  level  of  quality  control  and  analytical  accu¬ 
racy  of  the  methods  (EPA,  1988)  as  described  in 
Table  1.4-1.  Level  I  and  Level  n  data,  used  for 
initial  definition  of  potential  areas  of  contamina¬ 
tion,  were  generated  by  field  screening  methods 
and  mobile  field  laboratories  in  support  of  the 
preliminary  assessment  activities  at  the  newly 
defined  source  areas.  The  data  were  used  to 
quantitatively  define  the  presence  or  absence  of 
contamination  at  the  site.  Level  HI  data  were 
generated  to  support  the  investigations  at  the 
previously  defined  sites  where  defensible  data 
were  required  to  define  nature  and  extent  of 
contamination  and  support  the  baseline  risk  assess¬ 
ment.  Field  screening  data  (Level  I  and  Level  II) 
were  also  used  to  narrow  the  focus  of  the  investiga¬ 
tion  and  direct  the  collection  of  Level  m  data. 

This  section  describes  the  various  data 
quality  levels,  uses,  and  objectives  for  data  gener¬ 
ated  during  the  1992-1994  RI  at  Galena  Airport 
and  Campion  AS,  as  well  as  the  criteria  used  for 
data  presentation  and  evaluation. 

To  determine  the  significance  of  the 
detected  constituents.  Level  III  data  were 
compared  with  various  evaluation  criteria  as 
described  in  Figure  1.4-1.  Level  El  data  were 
validated  to  ensure  data  acceptability  and 
defensibility.  Validation  includes  checking 


_ Galena  Airport,  Alaska 

compliance  with  all  specified  quality  assurance/ 
quality  control  (QA/QC)  procedures  and  compari¬ 
son  of  sample  results  with  blank  results  in  order  to 
define  quantitation  Limits  for  each  analyte.  The 
validated  data  are  presented  in  Appendix  A  and  the 
validation  process  is  detailed  in  Appendix  B. 

Following  validation,  data  were  compared 
with  screening  criteria.  These  screening  criteria 
were  taken  from  State  of  Alaska  and  Federal 
Maximum  Contaminant  Levels  (MCLs),  State  of 
Alaska  cleanup  levels,  and  U.S.  Environmental 
Protection  Agency  (EPA)  Region  HI  Risk-Based 
Criteria  (RBC)  (EPA,  7  March  1995).  This  com¬ 
parison  was  used  as  a  screening  tool  so  that 
analytes  that  did  not  pose  a  risk  to  human  health 
and  the  environment  or  those  that  were  not  de¬ 
tected  were  eliminated  from  further  consideration. 

Soils  were  screened  using  the  State  of 
Alaska  cleanup  criteria  levels  for  non-UST  (under¬ 
ground  storage  tank)  soils.  If  Alaska  cleanup 
criteria  did  not  exist  for  a  particular  analyte,  the 
Region  El  residential  RBCs  were  used.  Lead, 
which  has  no  cleanup  criteria  or  RBC,  was 
screened  using  the  value  given  in  the  EPA  Lead 
Directive  (400  mg/kg)  (EPA,  1994). 

Groundwater  was  screened  using  state  and 
federal  MCLs,  where  applicable.  For  analytes  that 
do  not  have  a  state  or  federal  MCL,  the  Region  EE 
RBC  were  used. 

The  list  of  criteria  that  were  chosen  to 
screen  the  data  for  presentation  in  this  document  is 
given  in  Appendix  C.  All  of  the  data  were  com¬ 
pared  with  half  the  screening  criteria  and  only 
those  analytes  that  exceeded  these  levels  in  a  given 
matrix  are  presented  in  the  site  summary  tables 
within  this  document.  The  factor  of  one-half  the 
screening  criteria  was  chosen  as  the  cutoff  to 
prevent  elimination  of  those  analytes  whose  con¬ 
centrations  approached,  but  did  not  exceed,  the 
screening  criteria.  Although  residential  land  use 
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Table  1.4-1 

Analytical  Levels  Used  in  this  Investigation 


Lev^ 

I 

Portable  Instruments 

•  PID/HD/CAT 

•  Infrared  TPH/AH*’ Analyzer 

•  Water  Quality  Meter  and 

Field  Test  Kits 

•  Immunoassay  PCB*^  Test  BCit 

To  reduce  the  overall  schedule  of  the  RI: 

•  Generates  "real  time"  data  to  direct  the 
efforts  of  field  screening  activities;  and 

•  Allows  for  the  strategic  placement  of 
monitoring  wells  and  soil  borings  with¬ 
out  delaying  field  crews. 

Identify  presence  or  absence  of  gen¬ 
eral  types  of  contaminants  or  general 
range  of  concentration  of  specific 
contaminant. 

U 

Mobile  Gas  Chromatography 
Laboratory 

To  confirm  the  presence  of  contamination 
as  indicated  by  Level  I  results: 

•  Allows  for  the  speciation  of  several 
constituents  in  groundwater;  and 

•  Helps  to  determine  potential  sources 
and  differentiate  between  contaminant 
plumes  from  adjacent  source  areas. 

Quantitative  data  backed  by  basic 
laboratory  quality  control  procedures. 

III 

CLP  Laboratory  Using  EPA 
Procedures 

To  produce  defensible  data: 

•  Used  in  the  baseline  risk  assessment, 
contingent  upon  validation. 

Validated  data  based  on  all  analytical 
quality  assurance/quality  control  pro¬ 
cedures  described  in  the  quality  as¬ 
surance  project  plan. 

Notes:  *PID  =  photoionization  detector,  FID  =  flame  ionization  detector,  CAT  =  hydrocarbon  analyzer  with  catalytic  detector. 

*TPH  =  total  petroleum  hydrocarbons,  AH  =  aromatic  hydrocarbons. 

‘'PCB  =  polychlorinated  biphenyls. 
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Galena  Airport,  Alaska 


scenarios  were  used  in  the  initial  screening,  soil 
results  from  all  sites  except  the  Galena  and  Cam¬ 
pion  petroleum,  oil,  and  lubricants  (POL)  areas  and 
the  Southeast  Runway  Fuel  Spill  site  were  also 
compared  with  industrial  RBCs.  All  results  ex¬ 
ceeding  residential  RBCs  are  presented  in  the 
summary  tables,  whereas  only  results  exceeding 
industrial  RBC  criteria  (except  at  the  POL  areas 
and  the  Southeast  Runway  Fuel  Spill  site)  are 
shaded.  Future  land  use  scenarios  at  both  the 
Galena  and  Campion  POL  sites  include  possible 
residential  use — ^as  a  boarding  school  location  and 
native  land  allotments,  respectively.  The  Southeast 
Runway  Fuel  Spill  site  is  located  on  the  other  side 
of  the  dike  road  from  the  old  town  of  Galena,  and 
several  vegetable  gardens  are  located  adjacent  to 
the  site. 

The  inorganic  analytes  that  were  retained 
by  the  screen  were  then  compared  with  the  natu¬ 
rally  occurring  background  concentrations.  For 
each  inorganic  analyte,  a  statistical  upper  tolerance 
limit  (UTL)  was  calculated  for  background  data  to 
compare  site  data  with  a  reference  concentration 
(see  Sections  2.6  and  Appendix  D).  If  no  samples 
at  a  site  exceeded  the  UTL  for  a  given  inorganic 
analyte,  the  analyte  was  eliminated  from  further 
consideration  and  does  not  appear  in  the  summary 
tables. 


Figure  1.4-1.  Data  Screening 
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Section  2 

ENVIRONMENTAL  SETTING 

This  section  discusses  the  general  physio¬ 
graphic,  climatic,  geologic,  and  hydrogeologic 
setting  of  Galena  Airport  and  Campion  AS.  In 
addition,  the  background  levels  of  metals  in  soil 
and  water  are  reviewed  and  discussed. 

2.1  Basewide  Contaminant  Release  Models 

(CRMs) 

The  basewide  CRMs  for  Galena  Airport 
and  Campion  AS  summarize  current  information 
regarding  the  geography  and  hydrogeology  in 
conjunction  with  source  areas  and  release  mecha¬ 
nisms.  Information  relating  to  the  transport  of 
contaminants  and  exposure  routes  and  receptors 
are  presented  under  separate  cover  in  a  baseline 
risk  assessment  report  (USAF,  1996). 

2.1.1  Galena  Airport  CRM 

Thirteen  sites  have  been  identified  at 
Galena  Airport  as  areas  of  contaminant  release. 
These  sites  and  their  respective  source  areas  are 
shown  in  the  CRM  in  Figure  2.1-1.  Section  3 
discusses  the  sampling  results  from  the  RI  field 
investigation  and  provides  tables  listing  the  chemi¬ 
cals  detected  in  water  and  soil  samples  collected 
during  the  RI  (at  levels  exceeding  one  half  the 
analyte  specific  screening  criteria,  as  described  in 
Section  1.3).  The  predominant  groundwater 
contaminants  identified  consist  of  fuels,  fuel 
constituents,  and  chlorinated  solvents.  Soils 
analyses  indicate  the  presence  of  fuels  and  fuel- 
related  constituents,  pesticides,  PNAs,  and  chlori¬ 
nated  solvents. 

Conceptual  contaminant  release  mecha¬ 
nisms  are  shown  in  the  CRM  in  Figure  2.1-1  and 
are  pertinent  to  several  sources  for  both  groundwa¬ 
ter  and  soil  contamination.  Soil  contamination  can 
result  firom  the  spill  and  release  of  fuels  or  solvents 
from  pipelines,  tanks,  floor  drains,  waste  dis¬ 
posal/storage  facilities,  and  the  fire  protection 


training  area.  Contamination  of  the  soil  can  also 
occur  from  fuel-handling-related  spiUs  and  aggres¬ 
sive  application  of  pesticides.  Many  of  these 
contaminants  have  seeped  into  the  soil  and  become 
bound  to  soil  by  sorptive  or  capillary  forces. 
Contaminated  soils  can  slowly  release  contami¬ 
nants  as  precipitation  infiltrates  to  the  groundwater 
table.  Substantial  water  table  fluctuations  (up  to 
20  ft)  can  also  increase  the  transfer  of  contami¬ 
nants  from  the  soil  to  groundwater. 

2.1.2  Campion  AS  CRM 

Eight  sites  have  been  identified  at  Cam¬ 
pion  AS  as  areas  of  past  contaminant  release.  No 
further  action  has  been  proposed  for  seven  of  these 
sites,  shown  on  the  Campion  CRM  (Figure  2.1-2). 
The  location  and  status  of  one  site,  the  Long  Range 
Radar  (LRR)  Station  (OTOOl),  is  not  known.  The 
current  area  of  interest  is  limited  to  the  POL  Area 
(ST007),  although  some  work  was  conducted  at 
three  of  the  proposed  NFRAP  sites.  Section  4 
discusses  the  results  from  the  RI  and  provides 
surmnary  tables  of  the  analytical  results  for  soil  and 
water  samples.  Fuels  that  leaked  from  former  fuel 
oil  storage  tanks  appear  to  be  the  source  of  soil 
contamination  at  the  Campion  POL  Area.  Surface 
water  flow  from  the  site  may  have  contributed  to 
the  migration  of  contaminants  from  the  POL  Area. 

2.2  Climate 

Both  Galena  Airport  and  Campion  AS  lie 
in  the  Continental  Climatic  Zone  of  Central 
Alaska.  Precipitation  and  surface  winds  are  gener¬ 
ally  light  and  variations  in  winter  and  summer 
temperatures  can  be  extreme.  Table  2.2-1  gives 
temperature,  precipitation,  snowfall,  and  wind  data 
for  Galena  Airport. 

2.3  Regional  Geologic  Setting 

Galena  Airport  and  Campion  AS  are 
located  in  west-central  Alaska  in  the  Central 
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Figure  2,1-2,  Campion  AS  Basewide 
Contaminant  Release  Model 
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Period  of  Record:  1949- 1984. 

Source:  Alaska  Climate  Summaries,  Arctic  Environmental  Information  and  Data  Center. 
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Subregion  of  the  Yukon  River  Physiographic 
Region,  as  shown  in  Figure  2.3-1.  The  Central 
Subregion  is  composed  of  the  lowlands,  plains,  and 
interior  highlands  that  are  drained  by  the  Yukon 
River  and  its  tributaries  between  the  Koyukuk  and 
Tanana  River  watersheds.  Regionally,  exposed 
bedrock  consists  of  predominantly  Mesozoic  and 
Cenozoic  volcanic  rocks.  Lower  Paleozoic  meta- 
morphic  rocks,  and  Cretaceous  and  Lower  Creta¬ 
ceous  sedimentary  rocks.  Also  present  in  the 
region,  but  to  a  lesser  extent,  are  numerous  ex¬ 
posed  Mesozoic  and  Cenozoic  intrusive  and  ultra- 
mafic  rocks. 

In  terms  of  structural  geology,  the  area  is 
defined  by  the  Yukon-Koyukuk  Basin,  which 
extends  from  the  Bering  Sea  to  the  Canadian 
border  and  occupies  an  extensive  structural  trough 
formed  by  subsidence  during  the  Cenozoic  period. 
The  Kaltag  Fault,  a  major  east-west  tracing  fault, 
also  extends  across  the  region.  The  Yukon  River 
follows  the  trace  of  the  fault  from  Tanana  to  the 
meander  south  of  Campion  AS  where  the  river 
course  becomes  more  northerly. 

The  entire  Yukon  valley  area  is  character¬ 
ized  by  meandering  and  braided  streams.  Oxbow 
lakes,  point  bar  accretionary  ridges,  and  river 
chutes  combine  to  create  a  ridges-and-trough 
topography  that  reflects  the  constant  readjustment 
of  the  meandering  Yukon  River  system  to  changes 
initiated  by  seasonal  flooding  events.  In  general, 
large  quantities  of  sediment  are  deposited  along  the 
inside  of  meander  loops,  whereas  the  opposite 
banks  experience  extensive  erosion.  Large  accu¬ 
mulations  of  wind-blown  sediments,  called  loess, 
are  also  common  across  the  floodplain. 

2.4  Galena  Airport  Hydrogeology 

An  understanding  of  the  hydrogeologic 
framework  is  important  for  characterization  of 
contaminant  distribution  and  migration.  This 
information  is  also  important  to  accurately  evaluate 


site-specific  risk  and  remedial  action  alternatives. 
Geologic  and  hydrologic  conditions  present  at 
Galena  Airport  are  summarized  in  this  section. 

2.4.1  Galena  Airport  Geology 

Galena  Aiiport  is  located  within  the 
floodplain  of  the  Yukon  River,  a  typical  coarse¬ 
grained  meandering  bed-load  river  that  is  charac¬ 
terized  by  highly  variable  discharge,  flow  veloci¬ 
ties  and  gradients,  and  typically  high  widthrdepth 
channel  ratios.  Suspended  sediment  content  varies 
seasonally,  and  is  highest  in  the  spring  and  sum¬ 
mer.  Bedload  sediment  transport  varies  with  flow 
velocity  and  consists  of  sand,  gravel,  and  cobbles. 
Chute  cutoffs  are  common  features  and,  during 
high  seasonal  flow,  rapid  thalweg  (the  deepest 
portion  of  the  channel)  and  meander  shifts  occur, 
resulting  in  extensive  bank  erosion,  flow  alignment 
modification,  and  bar  deposition.  Spring  flooding 
is  common  on  the  river  because  of  high  surface 
runoff  associated  with  seasonal  snow  melt  and  the 
local  formation  of  river  ice  dams  during  breakup. 

The  Yukon  River  deposits  broad  laterally 
and  vertically  amalgamated  sand  bodies  from  the 
rapid  lateral  migration  of  bed-load  channels. 
Erosion  is  common  on  the  river's  banks  during 
high  flow  conditions,  and  previously  deposited 
floodplain  sediments  are  often  transported  further 
downstream.  This  results  in  the  limited  preserva¬ 
tion  of  normally  extensive  floodplain  deposits. 
The  meandering  Yukon  has  also  resulted  in  the 
erosion  of  the  banks  just  upstream  of  Old  Town 
Galena,  prompting  the  constmction  of  a  sheet 
piling  wall  in  1960  to  minimize  further  erosion. 

The  geology  of  Galena  Airport  is  domi¬ 
nated  by  undifferentiated  fluvial  Quaternary  sedi¬ 
ments  deposited  by  the  Yukon  River  to  a  depth 
greater  than  200  ft.  These  sediments  consist  of 
unconsolidated  stratified  layers  of  silt  and  sand 
near  the  top  of  the  sequence,  underlain  by  gravel, 
sandy  gravel,  silty  sand,  and  sand.  The  fence 
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diagram  in  Figure  2.4-1  was  constructed  from  the 
drilling  logs  of  monitoring  wells  completed  during 
the  1992  and  1993  RI  in  the  main  installation  area. 
The  driUing  logs  and  other  field  forms  are  provided 
in  Appendix  E.  Four  main  units  are  defined  in  the 
subsurface.  These  units  include  the  following: 

•  Construction  fill  material; 

•  Floodplain  silty  sand  and  sandy  silt; 

•  Channel  fill  sand;  and 

•  Channel  fill  sandy  gravel  and  gravel. 

Logs  of  test  borings  and  test  wells  indicate 
that  much  of  the  northern  portion  of  Galena  Air¬ 
port  has  been  covered  with  fill  material  consisting 
of  silty  gravel  and  poorly  graded  gravel  that  gener¬ 
ally  ranges  in  thickness  from  0  to  6.5  ft.  This 
material  was  "mined"  from  the  large  transverse  bar 
in  the  Yukon  River  that  is  exposed  during  periods 
of  low  flow,  generally  late  summer.  Fill  material 
is  abnormally  thick  (20  ft)  in  the  area  of  Million 
Gallon  Hill,  where  a  substantial  amount  of  material 
was  brought  in  during  the  construction  of  USTs 
No.  37  and  No.  38. 

The  uppermost  naturally  occurring  unit 
consists  of  floodplain  deposits  that  are  composed 
of  3  to  25  ft  of  dark  olive  gray  to  hrown,  mostly 
poorly  graded  silt  to  silty  sand.  This  unit  contains 
abundant  wood  chips,  rootlets,  and  other  organic 
fragments  and  appears  to  be  thickest  in  the  north¬ 
ern  portion  of  the  main  installation  and  at  the 
FPTA. 

The  complex  scour  and  fill  processes  that 
occur  during  channel  migration  result  in  the  depo¬ 
sition  of  stacked  and  amalgamated  channel  com¬ 
plexes  that  are  difficult  to  interpret.  The  lowest 
units  observed  during  the  drilling  exercises  are 
believed  to  represent  this  type  of  deposit.  Olive 
gray^lack  to  yellowish-brown,  fine-  to  medium¬ 
grained,  poorly  graded  sands  and  gravelly  sands 
are  found  immediately  below  the  floodplain  depos¬ 
its.  Discontinuous  lenses  of  poorly  to  well  graded. 


well-rounded  sandy  gravel  and  gravel  are  represen¬ 
tative  of  historic  channel  lag  deposits. 

Many  of  the  test  borings,  test  pits,  and 
wells  completed  at  Galena  Airport  in  the  1950s 
and  1960s  encountered  areas  of  permanently 
frozen  ground,  or  permafrost,  either  as  near-surface 
isolated  lenses  or  as  continuous  layers  beginning 
20  ft  or  more  below  grade.  In  undisturbed  vege¬ 
tated  terrain,  the  permafrost  is  usually  present 
within  10  ft  of  the  ground  surface,  and  may  also  be 
present  at  depth,  depending  on  the  porosity  and 
permeability  of  the  alluvium.  However,  the  distri¬ 
bution  of  permafrost  beneath  the  airport  facility  is 
increasingly  sporadic  closer  to  thaw  zones  created 
by  the  Yukon  River  and  recently  abandoned 
meander  loops. 

During  development  of  the  Galena  Airport 
facilities,  gravel  pads  were  constructed  to  minimize 
thawing  of  permafrost  and  subsidence  of  the 
compressible  alluvial  soils.  In  addition,  some 
heavy  structures  (e.g.,  a  power  plant)  have  been 
built  on  pilings  both  to  minimize  settlement  and  to 
reduce  the  effects  of  permafrost  thaw  on  buildings. 
Nevertheless,  in  much  of  the  area  near  the  main 
installation,  permafrost  zones  are  now  absent  as 
deep  as  60  ft  (based  on  observations  from  bore¬ 
holes),  and  may  be  absent  to  over  200  ft  (based  on 
an  Air  Force  water  supply  well  log).  The  removal 
of  insulating  vegetative  cover  and  the  absorption  of 
radiant  heat  from  installation  buildings  and  utilities 
have  probably  thawed  most  of  the  permafrost  that 
was  once  present  at  the  airport.  On  the  basis  of  the 
recent  borehole  logs,  the  presence  of  permafrost  in 
the  airport  area  is  now  believed  to  be  very  sporadic 
and  limited  to  thin  isolated  lenses.  Discontinuous 
permafrost  lenses  were  encountered  while  drilling 
soil  borings  and  wells  immediately  south  of  the 
POL  Tank  Farm  and  under  the  tarmac  at  monitor¬ 
ing  well  05-MW-15.  Continuous  permafrost  was 
observed  only  at  the  eastern  edge  of  the  FPTA  and 
across  the  Ambient  Location. 
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Figure  2.4-1.  Ceologic  Fence  Diiigram 
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2A.2  Galena  Airport  Surface  Hydrology 

The  Yukon  River  is  the  dominant  surface 
water  feature  in  the  Galena  Airport  area.  The 
closest  U.S.  Geological  Survey  gauging  station  to 
Galena  is  located  in  Ruby,  Alaska,  approximately 
50  miles  upstream  from  Galena,  and  was  moni¬ 
tored  between  1956  and  1978.  During  this  time 
the  highest  recorded  discharge  occurred  20  June 
1964  at  970,000  cfs;  the  lowest  flow,  measured 
during  March  and  April  1959,  was  only  17,000  cfs. 
The  streamflow  hydrograph  in  Figure  2.4-2  illus¬ 
trates  the  typical  high  seasonal  flow  variability  of 
Yukon  River.  The  rapid  rise  in  discharge  occur¬ 
ring  in  May  marks  the  breakup  of  the  river  and 
rapid  influx  of  snow  melt.  The  river  flood  wave 
peaks  in  June  and  begins  a  gradual  decline  that 
continues  until  the  following  spring  breakup.  The 
river  is  typically  frozen  November  through  May, 
and  during  this  time  river  discharge  continues  to 
decrease. 

Streams  and  rivers  in  the  vicinity  of  Ga¬ 
lena  Airport,  shown  in  Figure  2.4-3,  are  character¬ 
ized  by  low  gradients,  meandering  courses,  and 
spring  flooding.  Thaw  lakes,  oxbow  lakes,  and 
river-flooded  basins  are  also  surface  features  of  the 
nearby  area.  Surface  water  drainage  outside  the 
Galena  flood  control  dike  occurs  by  overland  flow 
into  unnamed  drainages  or  sloughs  that  discharge 
directly  into  the  Yukon  River.  Ephemeral  dis¬ 
charge  may  occur  into  Bear  Creek,  which  flows 
along  an  abandoned  meander  loop  north  of  the 
Galena  Airport  boundary  and  discharges  into  the 
Yukon  River  approximately  5  miles  downstream  of 
Galena. 

Surface  water  within  the  diked  portion  of 
Galena  Airport  is  limited  to  ephemeral  drainage 
ditches  and  associated  small  stagnant  water  bodies. 
During  the  summer  of  1992,  small  ponds  com¬ 
posed  of  Yukon  River  flood-water  persisted  for 
several  months.  Generally,  precipitation  rates  do 
not  exceed  the  soils  infiltration  capacity,  and 
surface  water  flow  in  the  drainage  ditches  is  rare. 
However,  in  the  early  spring,  when  the  shallow 


subsurface  soil  remains  frozen,  precipitation  runoff 
and  snow  melt  flows  to  open  ditches  and  ultimately 
accumulates  in  the  southwest  comer  of  the  installa¬ 
tion.  There,  the  pump  Uft  station  pumps  the  water 
from  the  diked  facihty  to  an  outfall  adjacent  to  the 
Yukon  River.  These  lift  pumps  are  used  only  for 
a  short  period  each  year  during  spring  breakup 
when  large  quantities  of  snow  melt  accumulate  in 
the  southwest  comer  of  the  facility. 

2.4.3  Galena  Airport  Aquifer  Properties 

Groundwater  at  Galena  Airport  exists  in  an 
unconfined  alluvial  aquifer  consisting  of 
interbedded  sequences  of  sand  and  gravelly  sand, 
with  minor  silt  fractions.  An  extensive  hydrologi¬ 
cal  investigation  of  the  main  Galena  installation 
was  conducted  during  the  summer  of  1993.  The 
results  of  these  tests  are  reported  separately  in  the 
Aquifer  Test  Report,  Galena  Airport,  Alaska 
(USAF,  1994)  and  are  summarized  here. 

The  unconfined  aquifer  at  Galena  Airport 
is  greater  than  200  ft  deep  and  exhibits  strong 
communication  with  the  Yukon  River.  The  depth 
to  water  table  varies  firom  approximately  5  to  25  ft 
below  ground  level  (bgl)  on  a  seasonal  cycle  in 
response  to  changes  in  stage  of  the  Yukon  River. 
The  hydrographs  in  Figure  2.4-4  show  the  relation¬ 
ship  between  groundwater  table  elevation  and 
Yukon  River  elevation.  The  streamflow  hydro¬ 
graph  in  Figure  2.4-2  shows  the  rapid  increase  in 
river  stage  due  to  the  arriving  flood  wave.  During 
this  time  the  Yukon  River  becomes  a  losing  river, 
meaning  that  flow  is  induced  into  the  river  banks 
and  recharges  the  local  unconfined  groundwater 
aquifer.  This  condition,  referred  to  as  bank  stor¬ 
age,  continues  for  a  short  period,  until  the  river 
crests  and  begins  its  gradual  decline.  At  that  point, 
the  river  becomes  a  gaining  stream,  meaning  that 
groundwater  flow  is  reversed  and  groundwater 
discharges  into  the  Yukon  River.  When  the  Yukon 
River  floods  in  the  spring  and  early  summer,  the 
resulting  groundwater  rise  saturates  the  upper  silty 
sand  zone  of  the  aquifer.  During  the  remainder  of 
the  year,  as  regional  precipitation,  recharge  rate. 
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Figure  2.4-2.  Yukon  River  Streamflow  Hydrograph,  Ruby,  Alaska 
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Figure  2.4-3.  Galena  Airport  and  Campion  AFS  Topography  and  Surrounding  Surface  Water  Features 


Water  Level  Hydrographs 
May  1993  to  February  1994 
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Figure  2.4-4.  Groundwater  and  Yukon  River  Elevations,  May  1993  Through  February  1994 
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and  Yukon  River  level  decreases,  the  groundwater 
level  also  declines,  and  the  water  table  retreats  to 
the  deeper  coarser  grained  portion  of  the  aquifer. 
During  the  winter  months,  the  aquifer  level  contin¬ 
ues  to  subside  after  the  Yukon  River  freezes. 

The  close  correlation  between  water  level 
fluctuations  recorded  in  the  shallow  portion  of  the 
aquifer  at  monitoring  wells  05-MW-06  and  10- 
MW-01  and  the  deeper  aquifer  at  the  base  water 
supply  well  No.  2  suggests  that  there  is  unre¬ 
stricted  communication  between  these  aquifer 
zones.  Previous  investigations  (USAF,  1985, 
1989a)  assumed  that  permafrost  at  Galena  acted  as 
a  confining  layer  that  separated  an  upper  and  lower 
aquifer.  It  is  now  believed  that  the  upper  water 
table  aquifer  extends  to  depths  greater  than  200  ft. 

Changes  in  groundwater  flow  direction 
and  velocity  as  a  result  of  changes  in  river  stage 
were  measured  directly  by  the  1 1  CEOS/CEVR 
using  a  down-hole  flowmeter  in  a  group  of  wells 
installed  for  pump  test  observations  near  monitor¬ 
ing  well  05-MW-06.  The  results  of  these  flow 
meter  tests  are  presented  in  detail  in  the  Aquifer 
Test  Report,  Galena  Airport,  Alaska  (USAF, 
1994).  Figure  2.4-5  summarizes  groundwater  flow 
velocities  and  flow  directions  recorded  during  the 
Yukon  River  flood  stage  from  25  to  28  May  1993 
and  during  late  summer  low  water  stage  from  21  to 
24  August  1993.  These  results  show  that  ground- 
water  flow  during  river  flood  stage  is  away  from 
the  river,  or  toward  the  north,  at  a  rate  of  1  to  5 
ft/day,  with  maximum  groundwater  velocity  near 
the  top  of  the  sand  and  gravel  unit.  During  the  late 
summer  low  river  stage,  groundwater  flow  is 
southwest  toward  the  river  at  velocities  ranging 
from  approximately  1  to  11  ft/day.  Zbnes  with 
high  groundwater  velocity  are  present  at  depths  of 
16,  36,  56,  and  65  ft  bgl,  presumably  correlating 
with  highly  transmissive  gravel  zones. 


Pump  test  results  generally  confirm  the 
flow  meter  observations  of  increased  flow  rates  in 
sediments  with  larger  particle  size,  although  the 
velocities  calculated  from  the  pump  test  results  are 
generally  much  lower  than  the  velocities  measured 
directly  in  the  wells,  as  shown  in  Figure  2.4-6. 
Velocities  calculated  from  pump  test  data  ranged 
from  0.19  ft/day  to  1.20  ft/day.  The  factors  re¬ 
sponsible  for  the  differences  in  groundwater 
velocities  determined  by  these  two  methods  in¬ 
clude  the  relatively  short  duration  of  the  pump  test, 
assumptions  concerning  the  depth  of  influence  of 
the  pump  test  and  other  parameters  included  in 
velocity  calculations,  and  vertical  flow  components 
affecting  the  flowmeter  velocities. 

On  the  basis  of  water  level  surveys  con¬ 
ducted  during  July  and  August  1993  and  January 
and  April  1994,  potentiometric  surfaces  have  been 
calculated  for  the  main  airport  triangle  (Figures 
2.4-7  through  2.4-10,  respectively).  Each  of  the 
maps  show  that  isopotential  lines  trend  northwest 
to  southeast  across  the  base,  indicating  that  the 
direction  of  groundwater  flow  is  to  the  south- 
southwest.  The  gradient  is  very  low  (0.0002  to 
0.0005),  with  the  lowest  gradients  occurring  during 
the  winter. 

Groundwater  flow  at  source  areas  outside 
of  the  main  airport  area  has  not  been  investigated 
in  as  much  detail,  and  flow  rates  and  directions 
may  differ.  In  particular,  groundwater  near  the 
northeast  pofrtion  of  the  perimeter  dike,  including 
the  alternate  landfill  area,  may  flow  to  the  north¬ 
east  into  Bear  Cr^k.  This  drainage  initially  flows 
away  from  the  Yukon  River,  but  follows  an  aban¬ 
doned  river  meander  and  drains  into  the  Yukon 
River  a  few  irriles  downstream  of  the  installation. 
Groundwater  at  the  primary  Galena  Landfill,  to  the 
west  of  the  Galena  Airport,  may  flow  to  the  west  or 
northwest  into  the  Yukon  River,  which  curves  to 
the  northwest  just  downstream  of  Galena. 
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Groundwater  Flow  Velocity  With  Depth 

Flowmeter  Measurements 


Velocity  (ft/day) 


Figure  2-4-5.  Flowmeter  Xeloeity  Plot  and  Flow  Direction  Rose  for  May  and  August  i‘>‘>3 


Depth  (ft  bgl) 


Galena  Airport 


Section  2— Environmental  Setting 
Remedial  Investigation  Report 


Velocity  Measurement  Comparison 

Flowmeter  vs.  Pumping  Test 
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Figure  2.4-6.  Comparison  of  Groundwater  Velocities  From  Direct  Flowmeter 
Measurements  and  Pumping  Test  Calculations 
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GALENA  AIRPORT 
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Figure  2*4-7.  Galena  Airport  Basewide  Potentiometric  Contour  Map  for  July  1993 
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Figure  2.4-8.  Galena  Airport  Basewide  Potentiometric  Contour  Map  for  August  1993 
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Figure  2.4-9.  Galena  Airport  Basewide  Potentiometric  Contour  Map  for  January  1994 
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Figure  2,4-10.  Galena  Airport  Basewide  Potentiometric  Contour  Map  for  April  1994 
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2.5  Campion  AS  Hydrogeology 

An  understanding  of  the  hydrogeologic 
framework  of  Campion  AS  is  important  for  charac¬ 
terization  of  contaminant  distribution  and  migra¬ 
tion.  Geologic  and  hydrologic  conditions  present 
at  Campion  AS  are  summarized  in  this  section.  A 
detailed  discussion  of  the  regional  hydrogeology  is 
presented  in  Section  2.3. 

2.5.1  Campion  AS  Geology 

The  local  subsurface  conditions  at  Cam¬ 
pion  AS  were  defined  by  direct  sampling  and 
observation  of  the  drilling  operations  during 
installation  of  the  four  monitoring  wells,  which 
were  drilled  to  depths  of  15, 16.5,  20,  and  54.5  ft, 
and  two  soil  borings.  Drilling  logs  fi'om  these 
borings  (Appendix  E)  and  previous  drilling  activi¬ 
ties  at  the  site  provide  detailed  information  about 
the  stratigraphy  and  geologic  properties  at  the  site. 

Cross  section  A- A'  (Figure  2.5-1)  shows 
the  subsurface  geology  and  water  table  location  at 
the  site.  The  location  of  the  cross  section  is  shown 
in  Figure  2.5-2.  Monitoring  well  07-MW-04  is 
located  on  the  open  fields  to  the  west  of  the  former 
POL  Area,  in  the  now-demolished  base  housing 
site.  The  ground  level  in  this  location  is  approxi¬ 
mately  20  ft  above  the  lower  marshy  area  to  the 
east  where  all  of  the  other  monitoring  wells  and 
soil  borings  are  located.  The  log  for  this  well 
indicates  the  presence  of  5  ft  of  light  brownish  gray 
to  pale  yellow  brown,  poorly  graded  gravelly  silt  to 
gravelly  sand.  This  material  is  probably  fill  that 
was  placed  over  the  construction  areas  at  Campion 
AS.  Underlying  the  gravelly  silt/sand  unit  is  a  unit 
of  light  brownish  gray  to  olive  gray,  well  to  poorly 
graded,  subangular  to  subrounded  sandy  silt  to 
sand.  Organic  material,  such  as  woody  plant 
remains,  are  concentrated  in  layers  or  lenses  within 
this  unit.  The  next  unit,  which  is  an  organic-rich, 
oUve  gray  to  olive  black  clayey  silt,  is  the  shallow¬ 
est  unit  in  this  boring,  which  correlates  with  the 


stratigraphy  in  the  three  well  borings  to  the  east. 
This  unit  ranges  in  thicknesses  from  1.5  to  5  ft,  and 
was  also  noted  in  boring  logs  for  the  two  wells 
which  were  installed  in  1986.  The  lowest  unit 
drilled  at  the  Campion  POL  Area  is  an  olive  to 
dark  gray,  poorly  graded,  subangular  to  rounded, 
silty  sand  to  sand  unit.  This  unit  appears  to  be  a 
more  uniform  subrounded  to  rounded  sand  to  the 
west  (07-MW-04),  which  grades  laterally  to  the 
east  (away  from  the  Yukon  River)  into  a 
subangular  to  subrounded  silty  sand  (07-MW-02). 
Permafrost  was  encountered  in  all  monitoring 
wells  at  depths  between  10.5  ft  and  21  ft  bgl  in  the 
three  wells  east  of  the  POL  Area  and  at  50  ft  bgl  in 
well  07-MW-04,  located  on  the  hill  west  of  the 
site.  The  persistent  permafrost  layer  may  act  as  a 
local  lower  confining  unit. 

2.5.2  Campion  AS  Hydrology 

Regional  hydrology  is  discussed  for  both 
Campion  and  Galena  in  Section  2.3.3.  Legally,  the 
groundwater  that  was  encountered  during  drilling 
at  Campion  AS  is  a  shallow  unconfined  aquifer 
that  is  perched  above  the  permafrost.  The  water 
table  is  within  a  few  feet  of  the  ground  surface 
over  much  of  the  eastern  part  of  the  investigation 
site  and  discharges  to  the  surface  in  large  seep 
areas,  forming  the  majority  of  the  surface  runoff 
from  the  site.  Springs  and  seeps  are  common 
northeast  of  the  former  POL  Tank  Farm  resulting 
in  swampy  conditions.  Water-level  data  collected 
at  this  site  in  September  1992  were  used  to  calcu¬ 
late  a  hydraulic  gradient  of  0.02  and  a  northeastern 
flow  direction  (Figure  2.5-2). 

2.6  Background  Metal  Concentrations 

The  UTLs  for  background  metal  concen¬ 
trations  in  soils  and  waters  were  calculated  using 
data  from  samples  collected  at  the  Galena  Airport 
and  Campion  AS  Ambient  Locations.  For  infor¬ 
mation  on  the  statistical  procedures  used  to  deter¬ 
mine  the  UTLs,  refer  to  Appendix  D. 
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Figure  2.5-1  Geologic  Cross  Section  A— A’  for  Campion  AS,  Alaska 
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Figure  2.5-2.  Campion  AS  Potentiometric  Contour  Map  Showing  Cross-Section 
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2.6.1  Background  Metal  Concentrations — 

Galena  Airport 

The  Galena  Ambient  Location  is  situated 
east  of  the  runway  in  a  field  used  for  recreational 
activities  (see  Figure  1.1-1).  A  softball  field 
occupies  the  northwestern  portion  of  the  site  and 
the  remaining  area  is  an  unused  field.  The  south 
and  west  sides  of  the  site  are  bordered  by  a  raised 
gravel  road.  A  gravel-covered  pathway,  used  by 
pedestrians,  snow  machines,  and  small  all-terrain 
vehicles,  parallels  the  road  to  the  south.  The 
eastern  and  northern  boundaries  are  wooded 
primarily  with  willows  and  black  spruce.  During 
spring  flooding,  standing  water  may  be  present 
over  much  of  the  Galena  Ambient  Location. 

The  Galena  Ambient  Location  was 
chosen  to  represent  background  conditions  at 
Galena  Airport  on  the  basis  of  a  review  of  histori¬ 
cal  data  that  indicated  it  was  probably  not  contami¬ 
nated  as  a  result  of  Air  Force  activities.  It  is 
hydrologically  upgradient  from  all  of  the  investiga¬ 
tive  sites  at  the  Gtdena  Airport,  and  has  drainage 
conditions,  geology,  and  vegetation  similar  to  those 
encountered  within  the  airport  boundaries. 

Separate  UTLs  were  calculated  for  metals 
in  groundwater,  surface  water,  surface 
soils/sediments,  and  subsurface  soils.  The  results 
of  these  calculations  are  given  in  Tables  2.6-1  and 
2.6-2.  From  1992  to  1994,  three  rounds  of  ground- 
water  samples  and  four  surface  water  samples 
were  collected  at  the  site.  Four  sediment  samples 
were  collected  at  the  same  locations  as  the  surface 
water  samples,  and  three  surface  soil  samples  were 
collected  from  higher  ground.  Subsurface  soil 
samples  were  collected  in  each  of  the  four  borings 
where  monitoring  well  installation  was  attempted. 
Because  of  pervasive  shallow  permafrost,  only  two 
wells  were  successfully  installed.  All  water  and 
soil  samples  were  submitted  to  a  certified  labora¬ 
tory  for  analysis.  The  results  of  these  analyses  are 
given  in  Appendix  A. 


2.6.2  Background  Metal  Concentrations — 

Campion  AS 

The  UTLs  for  background  metal  concen¬ 
trations  in  surface  water  and  groundwater  at  Cam¬ 
pion  AS  are  the  same  as  those  used  for  the  Galena 
Airport  (see  Table  2.6-1).  The  UTLs  for  back¬ 
ground  metal  concentrations  in  soils  at  Campion 
AS  were  calculated  using  data  from  soil  samples 
collected  at  the  Campion  Ambient  Location  (see 
Figure  1.5-2).  Separate  UTLs  for  surface  and 
subsurface  soils  were  not  calculated  for  Campion 
AS,  since  most  of  the  soil  samples  from  the  POL 
Area  were  collected  from  the  surface  and  shallow 
subsurface  (<  5  ft  bgl)  because  of  the  high  water 
table.  The  Campion  soil  UTLs  are  shown  in  Table 
2.6-3.  For  information  on  the  statistical  procedures 
used  to  determine  the  UTLs,  refer  to  Appendix  D. 

The  Campion  Ambient  Location  is 
situated  near  the  point  where  the  road  from  Cam¬ 
pion  intersects  the  Yukon  River  upstream  from 
Campion.  This  location  was  chosen  because  of  its 
position  upgradient  from  any  potential  contaminant 
source  associated  with  Air  Force  activities  at 
Campion  AS.  It  was  also  selected  because  of  the 
similarity  of  the  drainage  conditions,  soil,  and 
vegetation  to  those  at  the  Campion  POL  Area.  It 
was  thought  that  the  high  organic  content  and 
saturated  conditions  of  the  soils  at  these  areas 
would  result  in  higher  background  metal  concen¬ 
trations  compared  with  those  from  the  Galena 
Ambient  Location.  This  appears  to  be  the  case 
with  several  of  the  trace  elements,  such  as  arsenic, 
barium,  manganese,  and  selenium. 

A  total  of  six  soil  samples  were  collected 
at  the  Campion  Ambient  Location.  Two  samples 
were  collected  with  a  hand  auger  from  each  of  two 
shallow  soil  borings.  These  samples  were  col¬ 
lected  from  depths  of  less  than  2.2  ft.  Ice  lenses 
prevented  sampling  below  this  depth.  Two 
surface  soils,  from  within  6  in.  of  the  ground 
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Table  2.6-1 

Background  UTLs  for  Galena  Water 
Samples 


Mediod 

■  ■"--■tm.tmgflL)':- 

H 

i  W^ter 

Aluminum 

SW6010 

0.241 

0.40 

0.100 

0.20 

Barium 

0.893 

0.086 

0.005 

0.0040 

Cadmium 

0.006 

0.010 

Calcium 

499 

75 

Chromium 

0.011 

0.020  . 

Cobalt 

0.079 

0.020 

0.019 

0.020 

Iron 

30.7 

5.9 

125 

7.8 

45.4 

1.1 

Molybdenum 

0.058 

0.10 

Nickel 

0.179 

0.040 

Potassium 

10.3 

7.3 

Silver 

0.015 

0.020 

Sodium 

17.1 

*  2.7 

Thallium 

0.202 

0.20 

Vanadium 

0.025 

0.040 

Zinc 

0.034 

0.039 

Arsenic 

SW7060 

0.027 

0.0080 

Lead 

SW7421 

0.016 

0.025 

Mercury 

SW7470 

0.001 

0.00040 

Selenium 

SW7740 

0.027 

0.010 

Table  2.6-2 

Background  UTLs  for  Galena  Soil 
Samples 


Analyte 

Method 

UrL(ing/kg> 

Subsurface 

Soil 

(>2ftbgl) 

Surface 
Soil  and 
Sedimaits 
{0to2ft 
bgO 

Aluminum 

SW6010 

26,000 

14,000 

32 

30 

Barium 

350 

380 

0.88 

0.36 

Cadmium 

1.6 

1.5 

Calcium 

22,000 

15,000 

Chromium 

48 

30 

Cobalt 

13 

14 

BBHI 

61 

60 

II  Iron 

36,000 

27,000 

9,500 

8,700 

E!199!^9lli 

480 

770 

16 

15 

Nickel 

43 

34 

Potassium 

3,100 

2,400 

Silver 

3.2 

3.0 

Sodium 

980 

470 

Thallium 

32 

30 

Vanadium 

92 

48 

Zinc 

140 

'  82 

Arsenic 

SW7060 

20 

15 

Lead 

SW7421 

14 

17 

SW7471 

0.65 

0.30 

Selenium 

SW7740 

1.8 

1.5 

NA  =  Not  applicable. 
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surface,  were  also  collected.  All  six  soil  samples 
were  submitted  for  analysis  by  the  methods  shown 
in  Table  2.6-3,  and  the  complete  results  are  pre¬ 
sented  in  Appendix  A. 


Table  2.6-3 

Background  UTLs  for  Campion 
Soil  Samples 


Anabte 

Mettiod 

Aluminum 

SW6010 

20,000 

Antimony 

25 

Barium 

1,900 

Beryllium 

0.66 

Cadmium 

3.7 

Calcium 

210,000 

Chromium 

35 

Cobalt 

87 

Copper 

63 

Iron 

140,000 

Magnesium 

7,600 

Manganese 

28,000 

Molybdenum 

44 

Nickel 

85 

Potassium 

3,300 

Silver 

2.4 

Sodium 

1,100 

Thallium 

90 

Vanadium 

122 

Zinc 

210 

Arsenic 

SW7060 

69 

Lead 

SW7421 

17 

Mercury 

SW7471 

0.20 

Selenium 

SW7740 

5.0 
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Section  3 

RESULTS  OF  REMEDIAL  INVESTIGATION— GALENA  AIRPORT 


The  following  sections  provide  descrip¬ 
tions  and  background  information  for  all  of  the 
sites  currently  under  investigation  at  the  Galena 
Airport.  The  investigation  results,  conclusions, 
and  recommendations  are  also  presented.  Data  in 
Section  3  are  summarized  and  presented  as 
outlined  in  Section  1.3. 

3.1  Airport  and  Community  Water  Supply 

Water  for  drinking,  cooking,  cleaning,  and 
sanitary  purposes  in  the  Galena  area  generally 
comes  from  water  supply  wells  tapping  both 
shallow  and  deep  parts  of  the  local  aquifer.  The 
following  sections  provide  information  on  both  the 
airport  and  community  water  supply  wells. 

3.1.1  Galena  Airport  Water  Supply 

Galena  Airport  has  obtained  water  from 
seven  water  supply  wells  within  the  installation 
boundaries.  Three  of  these  wells  have  supplied 
water  for  consumption.  Table  3.1-1  gives  the 
status  of  all  seven  wells;  the  locations  or  former 
locations  of  the  wells  are  shown  in  Figure  3.1-1. 

Currently,  Galena  Airport  obtains  its 
potable  water  from  two  main  wells,  which  are 
screened  in  alluvial  sediments  at  approximately 
200  ft  bgl.  Wells  No.  1  and  No.  7  pump  at  a  rate 
of  approximately  55  gpm  and  are  switched  off 
when  the  100,000-gal.  holding  tank  reaches 
capacity.  Well  No.  2,  which  was  used  for  potable 
water  supply  until  it  was  replaced  by  well  No.  7  in 
September  1992,  is  now  inactive  and  used  only  to 
monitor  groundwater  head  changes  in  the  deeper 
part  of  the  aquifer. 

Water  for  dust  control  and  fire  protection 
is  supplied  by  well  No.  3,  which  is  not  used  for 
potable  water  and  is  inactive  during  the  winter 
months  (Gordon  Cruger,  personal  communication, 
March  1993).  Three  water  supply  wells  at  the 


Galena  Airport  have  not  been  sampled  as  part  of 
the  RI:  well  No.  4  is  capped  and  inactive,  and 
wells  No.  5  and  No.  6  were  abandoned  when  the 
buildings  that  housed  them  were  demolished  as 
part  of  the  base  deactivation  (Gordon  Cruger, 
personal  communication,  January  1996). 

The  Galena  Airport  wells  that  are  used  for 
consumption  have  been  sampled  triennially  by  the 
US AF  Bio-Environmental  Group  since  the  passage 
of  the  Clean  Water  Act  in  1986  (Major  L. 
Waterhouse,  personal  communication,  April  1992). 
These  water  samples  are  analyzed  for  organic  and 
inorganic  compounds,  bacteria,  and  radionuclides. 
The  only  contaminant  detected  during  these  routine 
analyses  has  been  chloroform  at  low  concentrations 
(up  to  1.2  pg/L)  in  non-potable  supply  well  No.  3. 
Additional  sampling  of  the  base  water  supply  wells 
was  conducted  in  1987  (USAF,  1989a).  Chloro¬ 
form  was  again  detected  in  well  No.  3  at 
concentrations  ranging  from  4  to  26  pg/L,  less  than 
the  state  and  federal  MCL  of  100  pg/L  for  total 
trihalomethanes.  Toluene  was  also  detected  in  all 
the  potable  wells  at  concentrations  ranging  from  2 
to  3  pg/L,  well  below  the  state  and  federal  MCL  of 
1,000  pg/L.  The  two  drinking  water  wells.  No.  1 
and  No.  7,  were  resampled  in  1992.  No  analytes 
were  detected  at  concentrations  exceeding  the  state 
and  federal  MCLs  in  these  samples  (USAF, 
1993a).  (Note:  well  No.  7  is  referred  to  as  No.  2  in 
this  report.) 

As  part  of  the  RI  activities,  airport  supply 
wells  Nos.  1,  2,  3,  and  7  were  sampled  once  or 
more  from  1992  to  1994.  Samples  were  collected 
from  all  active  wells  in  the  main  airport  triangle  in 
1992  and  1994,  and  analyzed  for  a  full  suite  of 
compounds.  Only  one  well — ^No.  7 — was  sampled 
in  1993,  for  VOCs  only.  All  of  these  samples  were 
collected  from  pretreatment  sampling  points.  The 
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Figure  3.1-1.  Location  of  the  Galena  Airport  Water  Supply  Wells 


Section  3 — Results  of  Remedial  Investigation — Galena  Airport 
Remedial  Investigation  Report _ 


analytical  results  are  summarized  in  the  attachment 
to  Section  3.1.  located  at  the  end  of  this  section. 

Chloroform  was  again  detected  in  the  1992 
sample  from  well  No.  3,  at  a  concentration  of  9.8 
pg/L,  well  below  the  MCL.  No  chloroform  was 
detected  in  the  1994  sample  from  this  well.  DRO 
were  also  detected  in  the  1992  sample  from  well 
No.  3  (at  200  pg/L),  but  were  not  detected  in  the 
1 994  sample.  Aldrin  and  dieldrin  were  detected 
in  several  samples  from  the  airport  supply  wells  at 
concentrations  generally  near  both  the  detection 
limit  and  the  screening  criteria.  All  of  the  1992 
detections  of  these  two  compounds  were  either 
unconfirmed  by  second-column  analysis  or  were 
similar  to  detections  in  laboratory  blanks.  Each  of 
these  analytes  were  detected  in  the  1994  samples 
from  well  No.  7  at  concentrations  just  above  the 
detection  limit  and  the  screening  criteria.  The 
occurrence  of  pesticides  within  the  Galena  Airport 
boundaries  is  discussed  in  more  detail  in  Section 
3.9.  No  other  analytes  were  detected  in  airport 
supply  wells  at  concentrations  exceeding  screening 
criteria,  and  all  metals  were  well  below  the 
background  UTLs. 

TCE  has  been  detected  in  the  upper 
portion  of  the  aquifer  (up  to  60  ft  bgl)  near  wells 
No.  3  and  No.  7  at  concentrations  up  to  13,000 
pg/L.  This  is  well  above  the  MCL  for  TCE  of  5 
pg/L.  The  airport  supply  wells,  however,  are 
screened  at  much  deeper  depths  (200  ft  bgl)  than 
the  monitoring  wells  where  TCE  has  been  detected 
(06-MW-01  and  -02).  No  TCE  has  been  detected 
in  any  of  the  airport  supply  wells.  The  location  of 
the  TCE  plume  is  discussed  in  more  detail  in 
Section  3.4  and  shown  in  Figure  3.4-2. 

3.1.2  Community  of  Galena  Water  Supply 

Most  residents  of  the  community  of 
Galena  have  drinking  water  trucked  in  from  the 
city  well  in  the  new  town  area,  upgradient  from  the 
Galena  Airport.  However,  interviews  with 
community  members  and  a  review  of  City  Hall 
records  showed  that  at  least  seven  private  wells  are 
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still  in  use  in  the  old  town  of  Galena.  Permission 
from  owners  was  obtained  to  sample  four  of  these 
wells,  shown  in  Figure  3.1-2,  in  1992  and  1993  as 
part  of  the  RI.  These  wells,  which  are  all  less  than 
60  ft  deep,  supply  water  for  cooking,  cleaning,  and 
drinking.  One  well  is  located  on  a  sandbar  of  the 
Yukon  River  and  supplies  water  to  several  private 
residences  and  businesses  in  the  old  town. 

The  sampling  results  for  the  privately 
owned  supply  wells  are  summarized  in  the 
attachment  to  Section  3.1.  Metals  were  not 
detected  in  concentrations  exceeding  the  UTLs  in 
any  of  the  samples.  Several  pesticides  were 
detected;  however,  none  of  the  pesticides  were 
detected  in  the  same  well  two  years  in  a  row. 
Heptachlor  epoxide  was  found  in  one  sample  at  a 
concentration  of  2  pg/L,  an  order  of  magnitude 
higher  than  the  state  and  federal  MCL  of  0.2  pg/L. 
This  well  also  had  concentrations  of  alpha-BHC 
and  beta-BHC  that  exceeded  the  Region  III  RBCs, 
but  were  less  than  the  sample  quantitation  limit 
(SQL).  However,  none  of  these  analytes  were 
detected  in  a  1993  sample  from  this  well,  which 
yielded  only  an  unconfirmed  detection  (i.e.,  no 
second-column  detection)  of  aldrin  at  a 
concentration  below  the  SQL.  The  1992  samples 
from  two  of  the  other  privately  owned  supply  wells 
were  found  to  contain  low  concentrations 
(approximately  0.01  pg/L)  of  dieldrin  that 
exceeded  the  RBC.  Dieldrin  was  not  detected  in 
the  1993  samples  from  these  wells;  however, 
alpha-BHC  was  detected  at  approximately  the 
same  concentration  (0.01  pg/L)  in  one  of  them. 
No  pesticides  exceeded  screening  criteria  in  either 
the  1992  or  1993  samples  from  one  of  the  privately 
owned  supply  wells  (03-GW-02). 

3,1.3  Conclusions  and  Recommendations 

Pesticides  have  been  detected  at  concentra¬ 
tions  exceeding  the  SQL  in  both  airport  and 
community  supply  wells.  However,  with  the 
exception  of  low  concentrations  of  chloroform  in 
one  of  the  non-potable  airport  supply  wells  (well 
No.  3),  detection  of  analytes  in  these  water  supply 
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Figure  3.1-2.  Location  of  Privately  Owned  Wells  Sampled  During  the  RI 
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wells  has  been  very  inconsistent.  The  non- 
reproducibility  of  the  data  makes  it  difficult  to 
draw  any  conclusions  regarding  potential 
contamination  of  the  drinking  water  supply  in  the 
Galena  area. 

Any  risk  from  the  existence  of  a  TCE 
plume  in  the  upper  portion  of  the  aquifer  near 
airport  supply  wells  No.  3  and  No.  7  has  been 
addressed.  No  TCE  has  been  detected  in  the 
airport  supply  wells  to  date.  Extensive  additional 
investigation  and  groundwater  modeling  will  not 
conclusively  show  whether  any  future  contamina¬ 
tion  to  drinking  water  supply  wells  will  occur. 


Galena  Airport 

Therefore,  the  Air  Force  has  chosen  to  upgrade  the 
Galena  Airport  water  treatment  plant  by  installing 
an  air  stripper.  This  upgrade  will  remove  VOCs 
and  TCE  from  drinking  water,  should  any  such 
contamination  reach  potable  water  supply  wells. 
Furthermore,  wells  No.  1,  No.  3,  and  No.  7  will 
also  be  monitored  on  a  triennial  basis  for  the 
presence  of  TCE.  This  monitoring  program  will 
ensure  early  warning  of  contamination  to  the 
drinking  water  supply  wells,  if  any  should  occur. 
The  risk  assessment  has  shown  that  no  risk  exists 
for  ecological  receptors.  Therefore,  the  Air  Force 
believes  these  two  recommendations  are  protective 
of  human  health  and  the  environment. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992, 1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes 


.Screening  Criteria 

llliiilH 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  HI  Risk-Based 

RC 

Concentrations  (RBC),  Carcinogenic 

Level 

EPA  Region  III  RBC,  Noncarcinogenic 

RN 

Level 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

Sample  Type  Code 


Sample  * 


Surface  Soil 


©Code 


SS 


Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

SW 

Data  Flags 


■  I>effDitioii 


Sample  was  not  analyzed  for  indicated  parameter. 


Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 


The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria. 


SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  Cm),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. 


Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 


Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 


Interference  or  coelution  suspected. 


Reported  analyte  concentration  is  less  than  SOL. 


Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns. 


Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 


Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 


factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte. 


Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. 


Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 


Second-column  confirmation  analysis  was  not  performed. 


Qne  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 


Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 


Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 


Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 


Airport  Supply  Well  Data  —  1992 


Analyte 

Method ; ; 
(Ujoits)  = 

Screening 
Criteria  i  -;' 

02-GW-02 
(Well  No.  2) 

02-GW-03 
(Well  No.  7> 

i^2^6W^14 

(wdims) 

Gasoline  Range  Organics 

NA 

ND 

ND 

ND 

ND 

(Mg/L) 

(100) 

(100) 

(100) 

(100) 

Diesel  Range  Organics 

SW8015ME 

NA 

ND 

ND 

(Mg/L) 

(190) 

(210) 

Aldrin 

SW8080 

0.0040 

ND 

ND 

UDilB 

(Mg/L) 

RC 

(0.010) 

(0.010) 

Dieldrin 

0.0042 

0.0079  KJB 

0.0090  ICJ 

0.010  KJ 

0,0096  0 

RC 

;  :  (04)10)  ;  ; 

(o.oiiy 

lliiililiip 

Airport  Supply  Well  Data  --  1993 


Analyte 

Screening 
Criteria  = 

Location  ID 

oa-ow-oa 

(WellNOeT) 

Gasoline  Range  Organics 

AKGRO 

(lig/L) 

NA 

NA 

Diesel  Range  Organics 

AKDRO 

(lig/L) 

NA 

NA 

Aldrin 

SW8080 

(itg/L) 

0.0040 

RC 

NA 

Dieldrin 

0.0042 

RC 

NA 

Airport  Supply  Well  Data  —  1994 


Location  ID. 

Analyte 

Screestog 

02-GW-01 

(WiaMd.1) 

02*GW-a3 
(Weil  No,  7) 

(WeaNo,3) 

Gasoline  Range  Organics 

AKIOI 

(Mg^) 

NA 

2  JB 
(50) 

3  JB 
(50) 

4  JB 
(50) 

Diesel  Range  Organics 

NA 

ND 

(100) 

ND 

(100) 

ND 

(100) 

Aldrin 

SW8080 

(Mg/L) 

0.0040 

RC 

ND 

(0.00403) 

0,00680  : 

:  (0.00392)  W  - 

ND 

(0.00278) 

Dieldrin 

0.0042 

RC 

ND 

(0.00399) 

aoc«40}  ? 

i;  (0XX)267)|::|' 

ND 

(0.00384) 
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3.2  Fire  Protection  Training  Area  (FTOOl) 

The  FPTA  is  located  north  of  the  runway 
overrun  at  the  eastern  extreme  of  the  airport 
(Figure  1.1-1).  Previous  investigations  at  the  site 
identified  areas  of  soil  and  groundwater 
contamination.  The  purpose  of  the  1992-1994 
investigation  was  to  confirm  the  presence  of  soil 
and  groundwater  contamination,  to  delineate  the 
nature  and  extent  of  contamination,  to  define  the 
site-specific-hydrogeology,  and  to  collect  sufficient 
data  in  order  to  complete  the  baseline  risk 
assessment  (USAF,  1996). 

The  conceptual  diagram  for  the  FPTA  is 
presented  as  Figure  3.2-1.  This  diagram  provides 
a  plan  view,  a  geologic  cross  section,  and  a  table 
that  lists  the  range  of  detected  concentrations  for 
analytes  that  have  exceeded  their  screening  criteria. 
The  plan  view  shows  the  location  of  all  analytical 
data  points  (surface  soil  samples,  surface  water 
samples,  soil  borings,  sediment  samples,  and 
monitoring  well  locations).  The  areas  of  soil  and 
groundwater  contamination  (exceedance  of 
screening  criteria)  are  shown  as  an  overlay  to  the 
plan  view.  The  area  of  soil  contamination  is 
defined  by  samples  where  DRO  was  detected 
above  200  mg/kg,  and  the  area  of  groundwater 
contamination  is  defined  by  5-pg/L  benzene  and 
greater.  Areas  of  detections  less  than  the  screening 
criteria  are  also  shown.  The  plan  view  and  the 
lithologic  cross  section  can  be  used  in  conjunction 
to  provide  a  three-dimensional  visualization  of  site 
characteristics  and  contaminants. 

3.2.1  Site  Description 

According  to  Department  of 
Transportation  (DOT)  land  occupancy  records 
updated  3  May  1988,  the  formal  FPTA  covers 
476,000  and  is  currently  occupied  by  the  "Army 
Corps  Fire  Training  Area."  The  site  now  consists 
of  an  unlined,  shallow  soil  bum  pit  that  is 
surrounded  by  a  small  sand  and  gravel  dike.  An 
aircraft  mockup  that  occupied  the  center  of  the 
bum  pit  was  removed  during  the  summer  of  1992. 


The  FPTA  is  surrounded  to  the  north  and 
east  by  the  flood  control  dike,  to  the  south  by  the 
mnway  overran,  and  to  the  west  by  an  open  field 
vegetated  primarily  by  tall  grasses.  The  addition  of 
fill  material  to  build  up  the  runway  overrun  altered 
the  original  topography  of  the  site.  The  ground 
now  slopes  to  the  northeast,  resulting  in  a 
topographic  low  in  the  area  of  the  bum  pit.  During 
the  spring  breakup,  surface  water  from  snowpack 
melt  accumulates  on  top  of  the  frozen  soil  and 
floods  the  area.  Beyond  the  installation  dike  wall 
north  and  east  of  the  site,  the  natural  terrain 
consists  of  Yukon  floodplain  lowlands,  which  are 
marshy  and  forested. 

The  subsurface  conditions  at  the  FPTA 
were  defined  through  direct  sampling  during  the 
drilling  of  monitoring  wells  and  soil  borings  and 
the  collection  of  both  long-term  continuous 
monitoring  and  periodic  water  level  surveys.  As 
described  in  detail  in  Section  2,  the  subsurface 
sediments  are  composed  of  an  upper  unit  that  is  20 
to  25  ft  thick  and  composed  of  floodplain  deposits 
consisting  of  interbedded  silts  and  silty  sands.  A 
small  channel  sand  deposit  observed  in  monitoring 
well  Ol-MW-01  from  7  to  15  ft  bgl  was  also 
identified  by  ground  penetrating  radar  (GPR)  as 
discussed  in  the  Remedial  Investigation 
Geophysical  Survey  Report  (Appendix  G).  The 
lower  unit  is  composed  of  river  channel  material 
consisting  of  sands  and  gravelly  sands.  Permafrost 
was  observed  along  the  eastern  edge  of  the  site  at 
a  depth  of  25  ft  bgl  at  monitoring  wells  Ol-MW-03 
and  -06  and  at  depths  between  7  and  15  ft  bgl  at 
the  Galena  Ambient  Location,  which  is  east  of  the 
site  (Figure  1.1-1)  (USAF,  1989a).  Permafrost 
was  absent  from  all  other  FPTA  wells  completed  to 
depths  ranging  from  25  to  60  ft  bgl. 

Groundwater  at  the  site  exists  under 
unconfined  conditions  and  flows  in  a  west  to 
southwesterly  direction.  The  occurrence  of 
permafi'ost  in  the  eastern  portion  of  the  site  may 
influence  localized  groundwater  flow.  Seasonal 
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Monitoring  Well  Location 


■  Cross-Section  Line 


Estimated  Area  of  Soil  Contam¬ 
ination  Above  Screening  Critena 
(DRO  >  200  mg/kg) 


Estimated  Area  o1  Soil  Contam¬ 
ination  Below  Screening  Criteria 
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Contamination  Above  Screening 
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Compounds  Exceeding  Screening  Criteria 

Analyte 

Soil 

Groundwater 

Screening  Criteria  Range  of  Detections 

Screening  Criteria 

Range  of  Detections 

(ng/kg) 

(Mg/kg) 

(ng/L) 

(ng/L) 

Benzene 

500  AK 

3,000  -  120,000 

5^ 

22  -  420 

Benzo(a)pyrene 

780  RC 

2.7  -  1 ,500 

Ethylbenzene 

15,000  AK 

2,300  -  200,000 

Toluene 

15,000  AK 

1.4x10“-  1.1x10® 

Xylenes 

15,000  AK 

1.2x10“-  1.2x10® 

DRO 

200,000  AK 

27,000-7.2x10' 

GRO 

100,000  AK 

130,000-2.4x10' 

Key: 

AK  -  State  of  Alaska  Cleanup  Standard 

RC  -  ERA  Region  III  Risk-Based  Concentration,  Carcinogenic 

M  -  Maximum  Contaminant  Level 

Galena  Airport  -  FPTA 

Conceptual  Diagram  and  Summary  of  Compounds  Exceeding  Screening  Criteria 
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Figure  3.2-1.  Conceptual  Diagram  for  the 
Fire  Protection  Training  Area  (FTOOl) 
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variation  in  groundwater  elevation  is  high,  as 
described  in  Section  2,  and  fluctuations  of  20  ft  or 
more  are  common.  During  the  winter,  the 
groundwater  level  falls  below  the  bottom  of  wells 
Ol-MW-03  through  -06,  which  are  screened 
predominantly  in  the  upper  silt  and  silty  sand  unit. 

3.2.2  Background 

Galena  firefighters  have  conducted  fire 
training  activities  at  the  FPTA  since  the  late  1950s. 
Review  of  aerial  photographs  taken  from  1963  to 
1978  suggest  that  drums  of  unknown  (but 
presumably  flammable)  materials  were  stored  on 
the  ground  around  the  bum  pit  area.  An 
underground  pipeline  connecting  an  aboveground 
fuel  valve  to  fuel  sprayers  around  the  aircraft 
mockup  is  believed  to  have  been  used  to  deliver 
flammable  liquids  to  the  bum  pit  during  fire 
training  exercises.  Figure  3.2-2  shows  the  location 
of  these  potential  source  areas.  According  to  the 
Phase  1  Records  Search  (USAF,  1985),  the 
training  pit  area  was  used  through  1985  about  once 
per  week  from  June  to  November.  In  the  wetter 
months  of  April  and  May,  the  training  sessions 
were  conducted  about  once  per  month.  The 
facility  was  not  used  in  the  winter  months  from 
December  to  March.  The  training  area  has 
reportedly  been  closed  to  burning  activity  since 
1991  (USAF,  1991). 

Approximately  300  to  500  gal.  of  fuel 
were  used  per  fire,  and  two  fires  per  training 
session  were  typical.  When  the  surface  soils  were 
not  ft’ozen,  the  combustion  pit  was  prewetted  with 
water  before  pouring  fuel  on  the  surface.  No  water 
was  applied  when  the  ground  was  frozen.  Some 
surface  soil  areas  are  stained  black,  probably  from 
unbumed  materials  and  residual  materials  remain¬ 
ing  after  ignition.  Until  1991,  fuels  used  were 
clean  and  contaminated  JP-4.  In  the  1950s  and 
1960s,  some  combustible  shop  wastes  such  as 
AVGAS,  thinners,  paints,  oils,  and  so  forth  were 
also  used.  Fire  extinguishing  agents  used  at  the 
site  have  included  protein  foam,  chloro- 


bromethane,  dry  chemicals,  halon,  and  aqueous 
film-forming  foam. 

Previous  investigations  at  the  site  have 
included  the  installation  and  sampling  of  four 
groundwater  monitoring  wells  and  the  collection 
and  analysis  of  surface  and  subsurface  soil  sam¬ 
ples.  Results  from  these  previous  investigations 
suggest  that  approximately  0.75  acres  of  surface 
soils  have  been  contaminated  by  petroleum  hydro¬ 
carbons  that  were  ignited  during  training  activities 
(USAF,  1989a,  1991).  The  presence  of  BTEX 
detected  in  well  Ol-MW-06  (renamed  from 
MW-008  to  comply  with  Air  Force  ERP  require¬ 
ments)  suggests  that  petroleum  contamination  in 
the  soils  may  have  migrated  to  groundwater  as 
early  as  1989.  Previous  findings  are  summarized 
in  Table  3.2-1. 

3.2.3  RI  Activities  and  Findings 

Field  investigations  conducted  at  the 
ITTA  from  1992  to  1994  included  the  installation 
and  sampling  of  four  monitoring  wells;  the  sam¬ 
pling  of  four  preexisting  wells;  the  collection  and 
analysis  of  surface  and  subsurface  soil,  sediment, 
and  surface  water  samples;  the  completion  of  a 
geophysical  survey;  and  the  completion  of  a  soil 
gas  and  groundwater  field  screening  survey.  All 
soil  and  water  sampling  locations  are  shown  in  the 
conceptual  diagram  (Figure  3.2-1).  The  location  of 
soil  gas.  Geoprobe  groundwater,  and  geophysical 
surveys  are  detailed  in  Figure  3.2-3.  The  following 
paragraphs  present  and  discuss  the  results  of  the  RI 
activities  completed  in  1992, 1993,  and  1994.  The 
analytical  results  for  soil  and  water  samples  are 
presented  in  Appendix  A  and  summarized  in  the 
attachment  to  Section  3.2,  located  at  the  end  of  this 
section. 

The  results  of  the  RI  suggest  that  past  fire 
protection  training  activities  at  the  FPTA  have 
resulted  in  the  contamination  of  soils  and  ground- 
water.  A  soil  gas  survey  conducted  across  the  site 
in  1993  identified  two  distinct  areas  of  potential 
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Figure  3.2-2,  Location  of  Former  Potential  Source  Areas  at  the  Fire  Protection  Training  Area  (FTOOl) 
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Figure  3,2-3.  Soil  Gas  Survey  Results  for  the  Fire  Protection  Training  Area  (FTOOl) 
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VOC  contamination  at  the  FPTA  (Figure  3.2-3). 
The  northern  area  of  potential  contamination 
includes  the  bum  pit  and  coincides  with  previously 
identified  soil  contamination  (USAF,  1989a, 
1991).  The  southern  area  of  potential  VOC  con¬ 
tamination  may  suggest  the  presence  of  a  previ¬ 
ously  unidentified  source  area.  A  detailed  discus¬ 
sion  of  the  soil  gas  survey  results  is  included  in  the 
Remedial  Investigation  Soil  Gas  Maps  Report 
(Appendix  G). 

Soils  at  the  FPTA  contain  fuel  constituents 
and  PNAs  at  levels  that  exceed  the  screening 
criteria.  Two  of  the  surface  soil  locations,  01-SD- 
01  and  Ol-SD-02,  were  collected  outside  the  site 
boundary.  A  review  of  groundwater  flow  data  and 
surface  topography  indicates  that  these  points  are 
not  in  the  path  of  subsurface  discharge  or  surface 
water  ranoff  from  the  site.  Therefore,  analytes 
detected  in  these  samples  are  not  believed  to  be 
related  to  activities  that  occurred  at  the  FPTA. 
Likely  sources  of  the  DRO  detected  in  these 
samples  include  the  privately  owned  constraction 
facility  located  north  of  the  dike  and  ranoff  from 
the  adjacent  gravel  roads,  which  were  histori¬ 
cally  oiled  for  dust  control. 

Fuel  contamination  in  the  soils  at  the 
FPTA  occurs  from  the  transfer  and  partial  combus¬ 
tion  of  waste  fuels  that  were  historically  used 
during  fire  protection  training  exercises.  The  area 
of  soil  contamination  is  generally  limited  to  the 
area  within  and  adjacent  to  the  bum  pit  as  illus¬ 
trated  in  Figure  3.2-1.  The  DRO  were  detected  at 
nine  surface  locations  and  to  a  depth  of  15  ft  at  01- 
SB-02.  GRO  and  BTEX  constituents  were  also 
detected  in  soil  samples  collected  from  inside  the 
bum  pit  and  to  the  east  near  monitoring  well  01- 
MW-06.  The  fuels  detected  in  samples  Ol-SS-04 
and  Ol-SS-10,  located  approximately  200  ft  east 
and  200  ft  north  of  the  bum  pit,  respectively,  may 
be  from  spills  or  leaks  of  drams  temporarily  stored 
on  site.  Localized  spring  flooding  of  the  site  from 
the  accumulation  of  snow  melt  may  also  contribute 


to  the  migration  of  surface  contaminants  from  the 
bum  pit. 

PNAs  were  detected  in  the  shallowest 
sample  (3-5  ft  bgl)  from  soil  boring  01 -SB-01. 
The  presence  of  benzo(a)anthracene,  benzo(a)- 
pyrene,  benzo(b)fluoranthene,  and  dibenzo(a,h)- 
anthracene  may  be  the  result  of  combustion  of 
chlorinated  solvents  produced  during  a  bum 
exercise.  The  distribution  of  the  PNAs  is  limited 
to  the  shallow  soil  in  the  bum  pit;  the  highest 
concentrations  were  encountered  in  the  3-  to  5-ft 
interval  of  Ol-SB-01.  However,  only 
benzo(a)pyrene  exceeds  the  screening  criteria  in 
this  sample.  PNAs  do  not  appear  to  be  present  at 
significant  levels  below  8  ft  bgl. 

During  1994,  three  surface  and  three 
subsurface  soil  samples  were  collected  from  within 
the  bumpit  and  submitted  for  dioxin  and  furan 
analysis.  None  of  these  analytes  were  detected 
above  the  screening  criteria. 

The  results  of  groundwater  sample  analy¬ 
ses  indicate  that  the  observed  soil  contamination 
from  fuels  has  migrated  to  the  water  table.  Ben¬ 
zene,  the  primary  contaminant  of  concern  in 
groundwater,  was  observed  in  monitoring  wells  01- 
MW-01,  Ol-MW-06,  and  Ol-MW-08.  The  in¬ 
ferred  areas  of  benzene  groundwater  contamination 
are  illustrated  in  Figure  3.2-1 .  Benzene  concentra¬ 
tions  in  Ol-MW-06  (previously  referred  to  as  MW- 
008)  has  been  detected  consistently  since  its 
installation  in  1986,  and  was  measured  at  420  and 
224  pg/L  in  1992  and  1994,  respectively.  Moni¬ 
toring  well  Ol-MW-01,  installed  in  1992,  has 
contained  38,  372,  and  152  pg/L  of  benzene  in 
1992, 1993,  and  1994,  respectively.  On  the  basis 
of  the  results  of  the  soil  gas  survey  and  the  calcu¬ 
lated  groundwater  flow  direction,  it  appears  that 
the  source  of  the  groundwater  contamination  in 
these  wells  is  the  contaminated  soil  at  the  FPTA. 
Contaminants,  which  show  a  southwestern  trend, 
have  not  reached  Ol-MW-07  as  of  1994.  Con- 
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centrations  of  benzene  in  samples  collected  within 
the  groundwater  plume  appear  to  have  stabilized. 

Monitoring  well  Ol-MW-08  was  installed 
on  the  basis  of  the  results  of  the  soil  gas  survey, 
which  indicated  a  separate  area  of  potential  VOC 
contamination  south  of  the  bum  pit.  This  area  is  in 
the  vicinity  of  the  stand  pipe  that  was  used  to 
pump  combustible  liquids  to  the  aircraft  mockup 
during  training  exercises.  This  area  is  also 
where  dmms  of  combustible  materials  were  stored. 
The  benzene  detected  in  the  groundwater  (29.4 
pg/L  in  1993  and  22.0  pg/L  in  1994)  suggests  that 
fuel  and  liquid  waste  handling  practices  may  have 
resulted  in  the  release  of  contaminants  to  ground- 
water  at  this  site.  Two  soil  borings,  01 -SB -03  and 
01 -SB-04,  were  placed  adjacent  to  the  under¬ 
ground  pipeline  that  carried  combustible  liquids  to 
the  mockup.  Samples  collected  ft-om  these  borings 
showed  no  evidence  of  fuel  contamination.  The 
extent  of  the  southern  benzene  groundwater  plume 
is  uncertain,  but  the  northern  groundwater  plume 
at  this  site  does  not  appear  to  be  moving. 

3.2.4  Conclusions 

The  analytical  results  suggest  that  the  soil 
and  groundwater  at  the  FPTA  are  contaminated 
with  fuels  that  were  used  as  flammables  during 
past  fire  protection  training  exercises.  Bum  prod¬ 
ucts,  such  as  PNAs,  also  appear  to  be  present  in  the 
shallow  subsurface  soils.  The  soil  contamination 
is  mainly  limited  to  the  area  within  the  bum  pit. 

Two  areas  of  benzene  groundwater  con¬ 
tamination  were  identified  at  the  FPTA-  The 
northern  area  is  the  result  of  migration  of  surface 
soil  contamination  through  the  unsaturated  zone  to 
the  water  table.  The  groundwater  contamination 
appears  to  extend  from  the  bum  pit  to  the  south¬ 
west,  but  does  not  appear  to  have  migrated  to 
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monitoring  well  Ol-MW-07.  The  southern  area  of 
groundwater  contamination  is  hkely  to  be  the  result 
of  fuel  and  waste  liquid  handling  that  occurred  in 
the  vicinity  of  the  pipeline  fuel  valve  that  supplied 
the  mock-up  with  combustible  material.  Another 
possible  source  of  the  groundwater  contamination 
in  the  southern  plume  is  the  release  of  fuel  from 
dmms  stored  on  site.  Groundwater  monitoring 
results  at  the  FPTA  suggest  that  the  benzene  plume 
has  stabilized  with  respect  to  both  location  and 
concentration. 

3.2.5  Recommendations 

The  results  of  the  field  investigation  and 
the  chemical  analysis  of  soil  and  groundwater 
samples  have  been  used  to  complete  the  baseline 
risk  assessment  for  the  FPTA  (USAF,  1996).  The 
baseline  risk  assessment  showed  that  contamina¬ 
tion  at  the  FPTA  poses  no  unacceptable  risk  to 
human  health  or  the  environment.  However,  in 
order  to  remove  any  future  contamination  potential 
and  exposure  pathways,  the  Air  Force  recommends 
the  following  actions: 

•  Remove  the  piping  network  leading  to  the 
bum  pit  from  the  south  to  eliminate  any 
potential  for  further  contamination  from 
residual  fuels; 

•  Remove  all  monitoring  wells  that  pene¬ 
trate  the  aquifer; 

•  Grade  and/or  fill  site  to  promote  drainage 
and  prevent  the  accumulation  of  standing 
water  that  may  increase  the  migration  of 
soil  contamination  to  the  groundwater; 

•  Revegetate  the  area  to  return  the  site  to 
"natural"  conditions  and  to  eliminate 
potential  ecological  risks;  and 

•  Prepare  an  NFRAP  decision  document. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes 


:  ; 'Screening  ^CriteriaC 

lilHIiiii 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  HI  Risk-Based 

RC 

Concentrations  (RBC),  Carcinogenic 

Level 

EPA  Region  III  RBC,  Noncarcinogenic 

RN 

Level 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

Sample  Type  Code 


■ 

mCode 

Surface  Soil 

ss 

Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

sw 

Data  Flags 


Flag 


nefmition 


NA 


Sample  was  not  analyzed  for  indicated  parameter. 


ND 


Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 


The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria. 

SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. _ _ _ 


(  ) 


Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 
Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable 


Interference  or  coelution  suspected. 


Reported  analyte  concentration  is  less  than  SQL. 


Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns. 


Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 


Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte. _ 

Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. _ _ _ 


Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 


Second-column  confirmation  analysis  was  not  performed. 


One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 


Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 


Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 


Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 
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Fire  Protection  Training  Area  1993  Soil  Data 


Fire  Protection  Training  Area  1992  Water  Data 
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Fire  Protection  Training  Area  1994  Water  Data 
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33  POL  Tank  Farm  (ST005) 

The  Galena  POL  Tank  Farm  is  located  in 
the  eastern  portion  of  the  main  airport  triangle 
(Figure  1.1-1).  Previous  investigations  at  the  site 
identified  areas  of  soil  and  groundwater  contami¬ 
nation.  The  purpose  of  the  investigation  at  this  site 
was  to  confirm  the  presence  of  soil  and  groundwa¬ 
ter  contamination,  to  delineate  the  nature  and 
extent  of  contamination,  to  define  the  site-specific 
hydrogeology,  and  to  collect  sufficient  data  to 
complete  the  baseline  risk  assessment  (USAF, 
1996). 

The  conceptual  diagram  for  the  POL  Tank 
Farm  is  presented  in  Figure  3.3-1.  This  diagram 
provides  a  plan  view,  a  geologic  cross  section,  and 
a  table  that  lists  the  range  of  detected  concentra¬ 
tions  for  analytes  that  have  exceeded  their  screen¬ 
ing  criteria.  The  plan  view  shows  the  location  of 
all  analytical  data  points  (surface  soil  samples, 
surface  water  samples,  soil  borings,  sediment 
samples,  and  monitoring  well  locations).  Esti¬ 
mated  areas  of  soil  and  groundwater  contamination 
are  shown  as  an  overlay  to  the  plan  view.  An  area 
of  free  product  was  estimated  on  the  basis  of 
observations  in  monitoring  wells  (free-phase 
hydrocarbons).  The  southern  boundary  of  this  area 
was  estimated  through  the  soil  gas  survey.  The 
plan  view  and  the  lithologic  cross  section  can  be 
used  in  conjunction  to  provide  a  three-dimensional 
visualization  of  site  characteristics. 

3.3.1  Site  Description 

The  POL  Tank  Farm  lies  immediately 
north  of  the  main  road  to  all  civilian  airport  facili¬ 
ties  at  Galena  Airport.  Passenger  and  freight 
terminals  for  the  flying  services  associated  with  the 
airport  are  located  just  south  of  this  road. 

The  topography  at  the  POL  Tank  Farm  is 
generally  flat,  except  for  the  earthen  dikes 
surrounding  the  fuel  storage  tanks.  Vegetation 
within  the  diked  area  is  generally  low  and  sparse 
and  consists  mostly  of  grass.  Willows  grow  along 
some  dike  slopes  and  in  the  southeast  comer  of  the 
site. 


The  geology  of  the  POL  area  consists 
predominantly  of  recent  alluvial  deposits  from  the 
Yukon  River.  The  majority  of  the  site  is  covered 
with  a  layer  of  gravelly  sand  fill.  A  thin  layer  of 
bentonite  clay,  most  likely  placed  as  spill  protec¬ 
tion,  was  encountered  near  the  surface  in  some 
locations  within  the  diked  area.  The  natural 
stratigraphy  consists  of  two  main  units:  the  upper 
unit  (2  to  10  ft  typical)  consists  of  a  silt  or  silty 
sand  with  abundant  organic  matter,  and  the  lower 
unit  is  composed  of  sand  and  gravel  (10  to  at  least 
60  ft — maximum  depth  of  boreholes).  Shallow 
zones  of  frozen  soils  were  encountered  6  to  8  ft  bgl 
in  two  borings  drilled  in  the  southern  portion  of  the 
site.  The  water  level  at  the  POL  Tank  Farm  varies 
from  approximately  5  to  25  ft  bgl  on  a  seasonal 
cycle  in  response  to  changes  in  stage  of  the  Yukon 
River.  A  more  detailed  account  of  the  local  geol¬ 
ogy  and  hydrology  is  presented  in  Section  2. 

3.3.2  Background 

The  POL  Tank  Farm  has  contained  as 
many  as  33  tanks  to  manage  jet  fuel,  MOGAS, 
diesel,  and  other  fuels  used  at  Galena  Airport.  The 
tanks,  ranging  in  capacity  from  25,000  to  50,000 
gal.,  were  situated  horizontally  on  wooden  or 
concrete  saddles  and  surrounded  by  clay-lined 
dikes.  Tank  tmcks  or  buried  transfer  lines  were 
used  to  carry  fuels  from  the  barge  loading  area  to 
the  POL  Tank  Farm;  aboveground  distribution 
lines  were  used  to  transfer  fuels  from  the  tanks  to 
several  fillstands. 

With  the  exception  of  eight  tanks  located 
in  the  northwest  part  of  the  POL,  all  saddle  tanks 
at  the  site  have  been  removed.  Four  of  the  eight 
tanks  are  empty,  two  contain  diesel,  and  two 
contain  MOGAS.  The  west  central  portion  of  the 
POL  Tank  Farm  was  regraded  following  removal 
of  the  saddle  tanks.  Construction  of  a  new  million- 
gallon  fuel  tank  took  place  during  1994.  Two 
monitoring  wells,  05-MW-01  and  05-MW-10, 
were  abandoned  to  make  room  for  the  new 
tank.  Figure  3.3-2  shows  the  location  of  fonner  and 
current  fuel  storage  and  distribution  features  at  the 
POL  Tank  Farm. 
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1 .2- Dichloroethane 
tnans-1 ,3-Dlchloropropane 
4-Methylphenol  (p-cresol) 
Arsenic 

Benzene 

Cadmium 

Chloromethane 

Ethylbenzene 

Toluene 

Xylenes 

DRO 

GRO 

Lead 

Manganese 

Berylluim 

Acetone 

Methylene  Ctiloride 
4 'M  ethyl -2- Pen  ta  none 

1.1 .2.2- Tetrachloroethane 
bis(2-Ethylhexyl)phthalate 
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Analyte 


Compounds  Exceeding  Screening  Criteria 

Soil 


Key: 

AK  -  State  of  Alaska  Cleanup  Standard 


Groundwater 


Screening  Criteria 

(ng/kg) 

Range  of  Detections 
(irg/kg) 

Screening  Criteria 
(tig^L) 

Range  of  Detect 
(Iig/L) 

1,2-Dichloroethane 

5  M 

0.43  -  59.2 

trans-1 ,3-Dichloropropane 

0.077  RC 

0.158 

4-Methylphenol  (p-cresol) 

180  RN 

13-660 

Arsenic 

24,000  RN 

4,000-71,000 

5  M 

Benzene 

500  AK 

160-310,000 

5  M 

10-63,000 

Cadmium 

1.4  RC 

4.3  -  12.6 

Chlorometha'te 

700  M 

0.350  -  222 

Ethylbenzene 

Toluene 

15,000  AK 

15,000  AK 

16-350,000 

73-  1.4X10® 

1,000  M 

10,000  M 

0.32  -  1 ,800 
0.04  -  160,000 

Xylenes 

15,000  AK 

25  -  1.5x10® 

0.61  -  270,000 

DRO 

200,000  AK 

2.7x10^-  1.6x10^ 

GRO 

1 00,000  AK 

5.3x10^-5.5x10^ 

Lead 

400,000  EL 

3,010-480,000 

Manganese 

390,000  RN 

130,000  -  650,000 

Berylluim 

150  RC 

170-390 

Acetone 

3,700  RN 

5.23  -  24,000 

Methylene  Chloride 

5  M 

3.60  -  398 

4-Methyl-2-Pontanon0 

2,900  RN 

2.81  -  3,800 

1 ,1 ,2,2-Tetrachloroethane 

0.052  RC 

0.220 

bis(2-Ethylhe;<yl)phthalate 

6  M 

3.51  -880 

EL  -  EPA  Lead  Directive 
M  -  Maximum  Contatninant  Level 


RC  -  EPA  Region  III  Risk-Based  Concentration,  Carcinogenic 
RN  -  EPA  Region  III  Risk-Based  Concentration,  Non-Carcinogenic 


Galena  Airport  -  POL  Area 

Conceptual  Diagram  and  Summary  of  Compounds  Exceeding  Screening  Criteria 
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Figure  3.3-1  Conceptual  Diagram  for  the 
POL  Tank  Farm  (ST005) 
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GALENA  AIRPORT 

POL  AREA 

Fuel  Distribution 

(As  of  June,  1993) 

•  Abandoned  POL  Lines  and  Tanks 

”  Existing  POL  Lines  and  Tanks  (Approximate) 

(J)  Abandoned  POL  Fill  Stands 

(J)  Existing  POL  Fill  Stands  (Approximate) 

Building  Containing  Tank 
(Exact  Location  Unknown) 

0  too  200  300  400  500  600 

Approximate  Scale  in  Feet 


-CONTAINMENT  BERM 


-FUEL  STORAGE  TANK 


Figure  3.3-2.  Fuel  Distribution  and  Storage  Features  at  the  POL  Tank  Farm  (ST005) 


3-33 


March  1996 


Section  3 — Results  of  Remedial  Investigation — Galena  Airport 
Remedial  Investigation  Report _ 


Galena  Airport 


Leaks  were  detected  at  the  POL  area 
through  inventory  control  and  annual  pressure 
testing  of  the  transfer  pipeline  before  loading  fuels. 
Several  of  the  following  spills  occurred  in  the  area 
over  the  years: 

•  The  MOGAS  fillstand  lost  an  estimated 
200  to  500  gal.  in  1985  (spill/leak  #4); 

•  Valve  pit  #2  was  the  location  of  periodic 
small  equipment  leaks;  and 

•  Ten  to  15  gal.  of  AVGAS  sludge  were 
allowed  to  weather  on  the  ground  follow¬ 
ing  tank  cleaning  every  three  years  (prior 
to  the  early  1980s). 

The  results  of  previous  investigations  are  summa¬ 
rized  in  Table  3.3-1. 

3.3.3  Treatability  Study  (TS)  Activities  and 
Findings 

During  the  summer  of  1993,  a  Phase  n 
pilot-scale  remediation  system  was  installed  in  the 
southeastern  portion  of  the  POL  Tank  Farm  to 
assess  the  effectiveness  of  soil  vapor  extraction 
(SVE)  technology  in  conjunction  with  air  and 
air/steam  sparging  of  the  groundwater.  Figure  3.3- 
3  shows  the  layout  of  the  two  test  cells,  which 
includes  two  equipment  sheds  and  a  network  of  air 
and  steam  injection  wells,  vapor  extraction  wells, 
groundwater  monitoring  wells,  soil  gas  monitoring 
probes,  and  soil  boring  locations.  Figure  1.1-1 
shows  the  location  of  the  study.  The  VOC  removal 
rates  averaged  380  kg/day  in  the  West  Cell  and  50 
kg/day  in  the  East  Cell. 

Light  nonaqueous  phase  liquid  (LNAPL) 
hydrocarbons  were  found  floating  on  the  ground- 
water  table  in  several  monitoring  wells  in  the 
southern  portion  of  the  POL  Tank  Farm.  The 
seasonal  rise  and  fall  of  the  water  table  has  pro¬ 
duced  a  "smear  zone"  of  affected  soil  between 
approximately  8  and  25  ft  bgl.  Soils  in  this  zone 
are  exposed  to  LNAPL  at  some  time  in  each 
seasonal  cycle.  As  the  water  table  rises  in  the 
spring,  hydrocarbons  in  the  soil  become  dissolved 


in  the  groundwater.  At  times  of  low  water  table  in 
the  fall  and  winter,  most  of  the  affected  soils  are  in 
the  vadose  zone,  allowing  LNAPL  to  drain  down. 
LNAPL  thickness  generally  increases  during  the 
fall  as  the  water  table  drops,  as  shown  in  Figure 
3.3-4.  An  estimated  area  of  LNAPL  is  shown  in 
the  conceptual  diagram  (Figure  3.3-1). 

LNAPL  has  been  found  in  measurable 
thickness  in  wells  05-MW-03,  -04,  -05,  -07,  and 
-10,  shown  in  Figure  3.3-1,  as  well  as  all  six  of  the 
TS  monitoring  wells.  The  area  encompassed  by 
these  wells  is  approximately  3(X)  ft  east  to  west  by 
175  ft  north  to  south.  The  southern  limit  of 
LNAPL  in  the  POL  area  is  not  fully  defined,  and 
may  lie  beneath  the  air  services  buildings  immedi¬ 
ately  to  the  south  of  the  site.  On  the  basis  of  the 
approximate  area  of  the  LNAPL  and  an  estimated 
maximum  thickness  of  6  in.,  approximately  75,000 
gal.  of  free  product  are  thought  to  be  present  on  the 
groundwater  table  at  this  location. 

Toxicity  Characteristic  Leaching  Pro¬ 
cedure  (TCLP)  analysis  of  recovered  LNAPL 
found  that  benzene  and  methylethyl  ketone  (MEK) 
exceeded  regulatory  limits.  Benzene  was  mea¬ 
sured  at  2,260  mg/L,  compared  with  the  TCLP 
limit  of  0.5  mg/L.  MEK  was  present  at  a  concen¬ 
tration  of  690  mg/L,  compared  with  the  TCLP 
limit  of  200  mg/L.  The  lead  content  of  the  LNAPL 
was  4.93  mg/L,  close  to  the  regulatory  limit  of  5 
mg/L.  A  flash  point  of  76.0 °F  was  determined  for 
the  LNAPL;  however,  this  sample  was  collected 
from  a  drum  used  to  accumulate  LNAPL  recovered 
from  the  skimming  tests.  Loss  of  volatiles  from 
this  drum  is  likely  to  have  provided  an  anoma¬ 
lously  high  flash  point  measurement.  Detailed 
results  of  the  LNAPL  analysis  are  included  in 
Appendix  F. 

Because  the  apparent  LNAPL  thickness  in 
monitoring  wells  does  not  generally  represent  the 
true  thickness  in  the  formation,  limited  bail-down 
testing  was  performed  to  determine  true  LNAPL 
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Figure  3.3-3.  Layout  of  the  Phase  II  Pilot  Scale  System  at  the  POL  Tank  Farm  (ST005) 
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Changes  in  Water  Level  and  LNAPL  Thickness  Over  Time 

1993-  1994 


0  ^ ^ ^ ^ . 50 

Aug  Sept  Oct  Nov  Dec  Jan  Feb 

Month,  1993-94 

MONITOR  WELL  FORMATION 
CONDITIONS  CONDITIONS 

Vadose  zone 


Apparent  LNAPL 
thickness  in  well 


LNAPL  layer  ^  True  formation  LNAPL  thickness 


Capillary  zone 

True  water  table 


Capillary  zone  thickness 


Thickness  of  displaced  water 


■ 

III 

(Adapted  from  Gruszczenski,  1987) 

Note:  During  late  1993  the  water  table  dropped  by  neaily  10  ft.  (top  figure).  As  the  water  table  dropped,  the 
appaient  LNAPL  thickness  in  SVE  TS  wells  increased  from  near  zero  in  August  1993  to  a  maximum  of 
nearly  4  ft  in  December  1993.  True  formation  LNAPL  thickness  (bottom  figure),  which  was  not  determined 
in  these  wells,  is  generally  much  less  than  the  appaient  thickness. _ 


Figure  3.3-4  Changes  in  Water  Level  and  LNAPL  Thickness 
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thickness  at  the  POL  Tank  Farm  (see  Figure  3.3- 
4).  Appendix  F  gives  a  detailed  description  of  the 
bail-down  testing  and  the  results. 

Inteipretation  of  bail-down  test  results  was 
complicated  by  the  fact  that  the  high  transmissivity 
of  the  aquifer  allowed  water  level  recovery  in  the 
wells  to  occur  over  a  period  of  minutes,  whereas 
product  recovery  was  very  slow,  occurring  over  a 
period  of  days.  Since  the  regional  water  table 
elevation  also  varies  significantly  over  a  period  of 
days  (on  the  order  of  1  ft/week)  because  of  changes 
in  the  elevation  of  the  Yukon  River,  the  localized 
effects  of  the  bail-down  testing  and  product  recov¬ 
ery  are  obscured.  The  product  thickness  in  the 
formation  ranged  from  0.03  to  0.4  ft.  Additional 
bail-down  tests  were  conducted  in  April  1994, 
when  groundwater  levels  were  near  their  seasonal 
low.  Test  results  for  five  POL  area  wells  indicated 
a  product  thickness  in  the  formation  ranging  from 
0.16  to  0.54  ft. 

Hydrocarbon  skimming  tests  conducted  in 
July  1993  in  conjunction  with  the  bail-down 
testing  recovered  only  small  volumes  of  LNAPL 
from  three  wells  (see  Appendix  F).  These  tests 
were  conducted  in  two  6-in.  recovery  wells  (05- 
RW-01  and  -02)  and  one  monitoring  well  (05- 
MW-10).  The  rate  of  LNAPL  recovery  into  the 
wells  was  much  slower  than  had  been  anticipated, 
so  only  intermittent  recovery  pumping  was  possi¬ 
ble.  Calculated  maximum  annual  recovery  rates 
for  these  wells  ranged  from  100  to  190  gal.  Higher 
rates  of  product  recovery  may  be  possible  during 
periods  of  lower  water  table  elevation,  such  as  late 
fall  or  early  spring  (prior  to  breakup).  Skim¬ 
ming  tests  conducted  in  April  1994  recovered 
over  4  gal.  of  product  in  under  eight  hours  of 
operation  at  one  well. 

3.3.4  RI  Activities  and  Findings 

During  the  1992  through  1995  field  sea¬ 
sons,  preexisting  monitoring  wells  were  sampled; 
nine  new  wells  were  installed  and  sampled;  five 


soil  borings  were  drilled  and  sampled;  and  surface 
soil,  water,  sediment,  and  soil  gas  samples  were 
collected  to  characterize  contamination  at  the  POL 
Tank  Farm.  Field  screening  was  conducted  to 
define  contaminant  plumes  and  direct  the  1993  RI 
sampling  effort.  The  conceptual  diagram  (Figure 
3.3-1)  shows  the  POL  Tank  Farm  RI  sampling 
locations  referred  to  in  the  following  sections. 
Analytical  data  for  soil  and  water  samples  are 
presented  in  Appendix  A  and  summarized  in  the 
Attachment  to  Section  3.3,  located  at  the  end  of 
this  section. 

The  results  of  the  RI  suggest  that  fuel 
transport,  handling,  and  storage  activities  at  this 
site  resulted  in  the  contamination  of  soil  and 
groundwater.  A  soil  gas  survey  conducted  at  the 
site  identified  several  areas  of  potential  VOC 
contamination.  A  discussion  of  the  1993  soil  gas 
survey  results  is  included  in  the  Remedial  Investi¬ 
gation  Soil  Gas  Maps  Report  (Appendix  G). 

No  discrete  sources  could  be  distinguished 
in  the  southeast  POL  Tank  Farm  using  the  soil  gas 
results.  It  appears  that  the  horizontal  and  vertical 
movements  of  the  water  table  may  have  obscured 
any  individual  source  areas.  Data  from  31  soil  gas 
samples,  presented  in  Figure  3.3-5,  indicate  that 
two  lobes  of  elevated  soil  gas  concentrations 
extend  southwest  from  the  POL  Tank  Farm  past 
the  air  services  buildings.  The  area  between  these 
lobes  includes  portions  of  the  TS  site  where  soil 
borings  encountered  ice  lenses.  These  areas  of 
permafrost  may  be  blocking  contaminant  migration 
or  interfering  with  soil  gas  measurements.  Soil  gas 
data  collected  by  the  1 1  CEOS  in  1993  (not  shown 
in  Figure  3.3-5)  show  similar  distribution  patterns. 
The  soil  gas  results  shown  in  Figure  3.3-5  indicate 
two  smaller  areas  of  hydrocarbon  contamination  in 
the  southern  part  of  the  POL  Tank  Farm.  One  area 
is  just  west  of  Building  1556  (the  fire  station),  and 
the  second  is  north  of  the  Tanana  Air  Services 
building.  The  source  of  organic  vapors  detected  in 
these  areas  is  uncertain.  The  low  levels  of  organic 
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Figure  3.3-5,  Soil  Gas  Survey  Results  for  the  Southern  POL  Tank  Farm  Area  (ST005) 
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vapors  detected  in  the  soil  gas  near  Building  1556 
may  be  related  to  a  diesel  fillstand  that  was  for¬ 
merly  located  approximately  100  ft  west  of  the 
sampling  point.  A  JP-4  and  diesel  pipeline  crosses 
the  area  just  north  of  the  area  of  elevated  soil  gas 
hydrocarbons  detected  near  the  Tanana  Air  Ser¬ 
vices  building  and  could  be  a  source  for  elevated 
VOCs.  However,  no  releases  from  the  pipelines 
have  been  reported  in  this  area. 

The  results  of  the  1993  soil  gas  survey  also 
revealed  two  major  areas  of  potential  VOC  con¬ 
tamination  in  the  northwest  part  of  the  POL  Tank 
Farm,  shown  in  Figure  3.3-6.  One  of  the  anoma¬ 
lies  centers  on  the  MOGAS  and  AVGAS  valve 
rack  and  extends  downgradient  (southwest).  The 
other  area  of  elevated  organic  vapor  concentrations 
in  the  soil  gas  corresponds  to  the  former  location  of 
abandoned  fuel  tanks  and  fillstands  that  were 
removed  prior  to  construction  of  Building  1872,  a 
dormitory,  in  the  early  1970s.  Personnel  with  the 
1 1  CEOS  who  were  involved  in  the  construction  of 
Building  1872  reported  the  presence  of  hydrocar¬ 
bon  saturated  soils  in  the  area  excavated  for  con¬ 
struction. 

During  the  1995  field  season,  additional 
soil  gas  samples  were  collected  at  the  northwest 
POL  Tank  Farm  to  further  characterize  the  extreme 
northern  edge  of  the  site.  One  of  the  1993  soil  gas 
locations,  which  yielded  180  ppmV  VOCs,  was 
suspected  of  being  the  result  of  a  localized  surface 
spill  according  to  the  rest  of  the  site  data.  This 
sample  was  collected  from  the  middle  of  a  roadway 
and,  because  of  refusal,  was  collected  at  2  ft  bgl. 
Other  soil  gas  samples  collected  at  the  northwest 
POL  area  in  1993  were  collected  at  5  ft  bgl.  This 
location  was  resampled  at  a  depth  of  5  ft  bgl  in 
1995  and  a  measurement  of  7.4  ppmV  VOCs  was 
recorded.  Several  other  soil  gas  locations  were 
also  sampled  in  this  area  in  1995  (at  5  ft  bgl)  to 
confirm  that  no  contamination  was  present  to  the 
north  of  Building  1872.  The  results  of  this  soil  gas 
survey  are  shown  in  Figure  3.3-6. 


The  analytical  results  of  soil  sampling 
conducted  at  the  POL  Tank  Farm  are  summarized 
in  the  attachment  to  Section  3.3.  Soil  samples 
from  this  site  contained  fuel-related  compounds 
such  as  DRO,  GRO,  and  BTEX.  Much  of  the 
subsurface  soil  contamination  appeared  to  be 
related  to  a  "smear  zone"  because  of  LNAPL  in  the 
groundwater  in  the  southeastern  portion  of  the  site. 
Surface  soil  contamination  by  DRO,  GRO,  and 
BTEX  compounds  was  identified  at  a  few  "hot 
spots,"  mostly  within  the  diked  area.  One  surface 
soil  sample  (05-SS-ll)  collected  near  a  transfer 
line  outside  of  the  diked  area  contained  3,700 
mg/kg  DRO.  It  is  likely  that  these  surface  hot 
spots  represent  localized  spills  or  surface  leaks. 

A  soil  boring  (05-SB-04)  that  was  drilled 
on  the  basis  of  the  1993  soil  gas  survey  confirmed 
the  presence  of  fuel  compounds  in  excess  of  State 
of  Alaska  cleanup  levels  in  subsurface  soils  near 
the  dormitory  (Building  1872).  Surface  and  near¬ 
surface  samples  from  this  boring  (0  to  2  and  2.5  to 
4.5  ft)  were  not  contaminated,  and  may  have  been 
collected  in  clean  fill  material  placed  during  con¬ 
struction  of  the  dormitory.  These  data  may  also 
indicate  a  subsurface  source  or  movement  of  the 
fuel  via  groundwater.  Soil  borings  05-SB-05  and 
-06,  drilled  near  the  former  MOGAS  fillstand  and 
the  valve  rack,  respectively,  were  found  to  contain 
levels  of  fuel-related  compounds  that  do  not  ex¬ 
ceed  screening  criteria.  The  highest  concentrations 
of  these  compounds  occur  at  depths  between  4  and 
10  ft,  and  may  be  the  result  of  small  amounts  of 
leakage  over  time. 

Arsenic  concentrations  exceed  the  screen¬ 
ing  criterion  and  UTL  in  surface  soils  near  the 
valve  rack.  This  high  concentration  of  arsenic  was 
noted  in  the  shallowest  sample  collected  from  05- 
SB-06  and  a  surface  soil  sample  (05-SS-01)  col¬ 
lected  at  this  same  location  in  1992.  There  is  no 
known  source  of  arsenic  in  this  area.  In  1993, 
additional  surface  soil  samples  were  collected  to 
assess  the  significance  of  arsenic  and  lead  within 
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Figure  3.3-6.  Soil  Gas  Survey  Results  for  the  Northwest  POL  Tank  Farm  (ST005) 
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the  main  base  triangle.  Six  of  these  samples  (05- 
SS-17  through  -22)  were  collected  throughout  the 
POL  Tank  Farm  (see  Figure  3.3-1).  Although 
individual  samples  were  found  to  contain  arsenic 
in  excess  of  the  UTL  of  15  mg/kg,  statistical 
analysis  showed  that,  on  average,  arsenic  concen¬ 
trations  in  surface  soils  at  the  POL  Tank  Farm 
were  not  significantly  higher  than  background 
values.  Lead,  however,  was  determined  to  be 
significantly  higher,  on  the  average,  in  POL  Tank 
Farm  surface  soils  than  in  background  surface 
soils.  None  of  the  subsurface  soil  samples  con¬ 
tained  lead  in  excess  of  the  background  UTL. 
Only  one  surface  soil  sample  (05-SS-01)  exceeded 
the  lead  screening  criterion  of  400  mg/kg. 

The  contaminants  found  in  groundwater 
samples  from  the  POL  Tank  Farm  consist  primar¬ 
ily  of  BTEX  compounds.  Free  product  was  mea¬ 
sured  in  several  of  the  monitoring  wells  located  in 
the  southeast  portion  of  this  site  (05-MW-03,  -04, 
-05,  -07,  and  -10).  Benzene  was  also  detected 
above  the  MCL  in  monitoring  well  05-MW-ll, 
located  to  the  northwest  of  the  tank  farm  near  a 
valve  rack,  but  dropped  from  29  to  10  pg/L  from 
1992  to  1994.  Groundwater  concentrations  of 
BTEX  contaminants  varied  significantly  with  time 
in  monitoring  wells  that  were  sampled  in  the  fall  of 
1992,  spring  of  1993,  and  fall  of  1994.  Of  these 
wells,  only  one  (05-MW-04)  contained  free  prod¬ 
uct  at  the  time  of  all  sampling  events.  Samples 
from  this  well  showed  more  consistent 
BTEX  levels,  possibly  reflecting  chemical  equilib¬ 
rium  with  the  LNAPL.  Since  the  presence  of 
LNAPL  is  seasonal,  the  concentrations  of  related 
compounds  may  also  be. 

Although  bis(2-ethylhexyl)phthalate  is  a 
common  laboratory  contaminant,  it  occurs  in 
samples  from  several  monitoring  wells  in  the  POL 
area  in  concentrations  exceeding  the  blank  values 
and  the  screening  criteria.  The  highest  concentra¬ 
tions  of  this  coimnon  plasticizer  have  been  noted  in 
samples  from  wells  containing  free  product. 
Neither  the  source  of  the  bis(2-ethylhexyl)- 
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phthalate  nor  its  relationship  to  the  free  product  is 
known. 

1,2-dichloroethane  (1,2-DCA)  and  other 
chlorinated  solvents  also  occurred  in  excess  of  the 
screening  criteria  in  groundwater  samples  from  the 
POL  Tank  Farm.  The  concentration  and  type  of 
chlorinated  solvents  detected  in  groundwater 
samples  varied  over  time,  but  these  compounds 
were  usually  detected  in  wells  that  contained  free 
product  or  high  concentrations  of  dissolved  fuel 
constituents.  1,2-DCA  may  be  originating  from 
MOGAS  leaks  and  spills,  as  it  is  added  to  gasoline 
to  scavenge  lead  (U.S.  Department  of  Health  and 
Human  Services,  1992).  2-methylphenol  (o-cresol) 
and  4-methylphenol  (p-cresol)  were  also  detected, 
sometimes  above  the  screening  criteria,  in  those 
wells  that  contain  high  concentrations  of  BTEX 
compounds.  Although  MEK  exceeded  the  TCLP 
limit  in  the  LNAPL  sample  from  the  POL  Tank 
Farm,  no  water  samples  from  this  site  were  found 
to  contain  MEK  in  excess  of  the  screening  crite¬ 
rion. 

During  the  1993  field  season,  three 
downgradient  monitoring  wells  (05-MW-13,  -14, 
and  -15)  were  installed — on  the  basis  of  the  field 
screening  results — to  monitor  the  movement  of 
contaminant  plumes.  Groundwater  samples  col¬ 
lected  from  these  monitoring  wells  showed  some 
evidence  of  fuel-related  contamination  by  1994. 
None  of  the  BTEX  compounds  detected  in  the 
downgradient  wells  in  1993  were  distinguishable 
from  detections  in  blank  samples.  In  1994,  toluene 
was  detected  in  05-MW-13  and  -15  at  concentra¬ 
tions  just  above  the  SQL,  but  at  several  orders  of 
magnitude  below  screening  criterion.  DRO  were 
detected  above  the  SQL  in  05-MW-13  in  both 
1993  and  1994,  and  GRO  were  detected  above  the 
SQL  in  05-MW-14  in  1994.  No  free  product  has 
shown  up  in  these  wells.  Cadmium  was  present  at 
0.0126  mg/L,  above  the  MCL  and  UTL,  in  the 
1993  sample  from  05-MW-15.  It  is  not  known 
whether  any  of  these  detections  are  related  to  fuel¬ 
handling  activities  at  the  POL  Tank  Farm;  the 
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flight  service  buildings  and  aircraft  are  also  poten¬ 
tial  sources. 

3.3.5  Conclusions 

It  appears  that  surface  and  subsurface 
spiUs  and  leaks  from  several  sources  have  contrib¬ 
uted  to  the  soil  and  groundwater  contamination  at 
the  POL  Tank  Farm  over  time.  Fuels  that  leaked 
to  the  soil  have  percolated  downward  and  have 
accumulated  on  top  of  the  water  table.  These 
LNAPL  hydrocarbons  are  further  distributed  in  the 
soil  by  the  seasonal  fluctuations  of  the  groundwater 
table.  Following  are  the  main  findings  of  the 
investigation  conducted  at  the  POL  Tank  Farm: 

•  An  estimated  30,000-75,000  gal.  of 
LNAPL  hydrocarbons  are  present  in 
subsurface  soils  and  groundwater  in  the 
southern  portion  of  the  site. 

•  The  true  formation  thickness  of  the 
LNAPL  is  not  well  defined  and  appears  to 
change  seasonally. 

•  Fuel  contamination  is  present  in  the 
northwestern  portion  of  the  site,  most 
likely  as  the  result  of  leaks  and  spills  from 
POL  tanks  previously  located  in  this  area. 

•  Fuel  contamination  appears  to  be  migrat¬ 
ing  slowly  to  the  south/southwest  with 
prevailing  groundwater  flow;  contamina¬ 
tion  from  the  southern  portion  of  the  POL 


has  moved  south  (downgradient)  and 
extends  beneath  the  flight  services  build¬ 
ings. 

•  LNAPL  t^pears  to  be  moving  much  more 
slowly  than  the  rate  of  groundwater  move¬ 
ment;  attenuation  on  soil  particles  during 
the  seasonal  rise  and  fall  of  the  water  table 
and  possibly  permafrost  lenses  are  slowing 
migration. 

3.3.6  Recommendations 

Several  response  actions  are  currently 
being  conducted  or  are  planned  for  the  future.  In 
the  southeast  area,  where  free  product  is  present  on 
the  groundwater,  free-phase  product  recovery  is 
being  conducted  to  eliminate  the  source  of  continu¬ 
ing  contamination  to  the  groundwater.  In  addition, 
several  SVE  wells  in  the  southeast  area  and  one  in 
the  northwest  area  were  installed  during  1995  and 
an  SVE  system  will  be  operational  in  1996.  Free 
product  has  not  been  observed  at  the  northwest 
POL  area. 

In  addition  to  product  recovery  and  SVE, 
intrinsic  remediation  coupled  with  point-of-compli- 
ance  groundwater  monitoring  will  be  conducted  at 
the  POL  Tank  Farm.  Baseline  groundwater  sam¬ 
pling  will  be  conducted  in  conjunction  with  the 
startup  of  the  SVE  system  in  1996,  and  point-of- 
compliance  monitoring  will  begin  in  1997. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes 


Sample  Type  Code 


Screening  Criteria 

1 11111^^ 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  HI  Risk-Based 

RC 

Concentrations  (RBC),  Carcinogenic 

Level 

EPA  Region  III  RBC,  Noncarcinogenic 

RN 

Level 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

ID  Code 


Surface  Soil  SS 


Soil  Boring  SB 


Sediment  SD 


Hand  Auger  HA 


Groundwater  from  Monitoring  Well  MW 


Groundwater  from  Water  Supply  Well  GW 


Surface  Water  SW 


Definition 


Sample  was  not  analyzed  for  indicated  parameter. 


Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 


The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SOL  and  is  less  than  one-half  the  screening  criteria. 


SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. 


Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 


Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 


Interference  or  coelution  suspected. 


rted  analyte  concentration  is  less  than  SOL. 


Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  prim 


Analyte  concentration  may  be  biased  low — ^see  Appendix  B  (QA/QC)  for  details. 


Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
faaor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte. 


Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. 


Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 


Second-column  confirmation  analysis  was  not  performed. 


One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 


Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 


Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  A 


Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 


^  GC  columns. 


POL  Tank  Farm  1992  Soil  Data 
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POL  Tank  Farm  1993  Soil  Data 
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POL  Tank  Farm  1992  Water  Data 
(Continued) 
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POL  Tank  Farm  1993  Water  Data 
(Continued) 
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POL  Tank  Farm  1994  Water  Data 
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3.4  West  Unit  (ST009) 

The  West  Unit  is  made  up  of  seven  sepa¬ 
rate  source  areas  that,  because  of  their  proximity 
and  some  degree  of  overlap,  will  be  treated  as  one 
management  zone.  The  individual  source  areas 
consist  of  the  following: 

•  The  Waste  Accumulation  Area 

(SS006); 

•  Million  Gallon  Hill; 

•  The  Power  Plant  UST  No.  49; 

•  The  JP-4  Fillstands; 

•  Building  1845; 

•  Building  1700  (Refueling  Vehicle  Mainte¬ 
nance  Building);  and 

•  Building  1850. 

The  West  Unit  is  located  in  the  western  half  of  the 
Galena  Airport  main  base  "triangle."  Figure  1.1-1 
shows  the  location  of  the  West  Unit  and  the  seven 
source  areas  within  it.  The  purpose  of  the  investi¬ 
gation  at  the  West  Unit  was  to  confirm  the  pres¬ 
ence  of  contamination  in  soil  euid  groundwater,  to 
define  the  nature  and  extent  of  contamination,  and 
to  collect  sufficient  data  to  support  the  baseline 
risk  assessment. 

The  area  of  the  West  Unit  contained 
within  the  dike  road,  in  general,  has  been  graded 
and  filled  with  gravel  and  sand.  Vegetation 
is  sparse  and  consists  of  grass  and  shrubs  in 
the  manicured  areas  around  the  buildings  and 
grasses,  willows,  and  alders  in  the  drainage 
ditches.  To  the  west  of  Million  Gallon  Hill, 
outside  of  the  dike  road,  native  soils  and  vegetation 
prevail.  Vegetation  here  is  generally  much  thicker 
than  within  the  dike,  and  includes  wooded  areas  of 
birch  and  black  spmce.  Standing  water  sometimes 
occurs  to  the  west  of  Million  Gallon  Hill, 
especially  in  the  spring  following  breakup. 

The  subsurface  conditions  at  the  West  Unit 
were  defined  through  direct  sampling  during  the 
drilling  of  monitoring  wells  and  soil  borings  and 
the  monitoring  of  water  levels  throughout  the  site. 


Stratigraphy  at  the  West  Unit  is  similar  to  that  of 
the  base  in  general  (see  Section  2).  A  layer  of 
gravelly  sand  fill  material  overlies  floodplain 
deposits  consisting  of  silty  sands  and  sandy  silts  of 
varying  thickness.  The  silts  and  sands  are  under¬ 
lain  by  channel  deposits  of  sands  or  gravelly  sands. 
Permafrost  has  not  been  encountered  during 
drilling  the  West  Unit. 

Groundwater  at  the  site  flows  south  and 
west  under  unconfined  conditions.  Seasonal 
variation  in  groundwater  elevation  is  high,  as 
described  in  Section  2.  Some  of  the  shallow 
monitoring  wells  installed  in  the  West  Unit  are  dry 
during  the  fall  and  winter  months,  when  ground- 
water  elevations  are  at  their  lowest. 

The  conceptual  diagram  for  the  West  Unit 
is  presented  as  Figure  3.4-1.  This  diagram  pro¬ 
vides  a  plan  view,  a  geologic  cross  section,  and  a 
table  that  lists  the  range  of  detected  concentrations 
for  analytes  that  have  exceeded  their  respective 
screening  criteria.  The  plan  view  shows  the  loca¬ 
tion  of  all  analytical  data  points  (surface  soil 
samples,  surface  water  samples,  soil  borings, 
sediment  samples,  and  monitoring  well  locations). 
The  extent  of  soil  and  groundwater  contamination 
(exceedance  of  screening  criteria)  is  shown  as  an 
overlay  to  the  plan  view.  The  area  of  groundwater 
contamination  is  defined  by  samples  where  ben¬ 
zene  was  detected  above  5  pg/L;  the  area  of  soil 
contamination  is  defined  by  samples  where  DRO 
exceeded  200  mg/kg.  Areas  where  these  com¬ 
pounds  were  detected,  but  were  below  the  screen¬ 
ing  criteria,  are  also  shown  in  Figure  3.4-1.  The 
plan  view  and  the  lithologic  cross  section  can  be 
used  in  conjunction  to  provide  a  three-dimensional 
visualization  of  site  characteristics  and  contami¬ 
nants.  The  areal  extent  of  another  type  of  ground- 
water  contamination,  defined  by  the  presence  of 
TCE,  is  shown  in  Figure  3.4-2. 

The  following  sections  describe  the  history 
and  past  waste  handling  procedures,  investigation 
results,  conclusions,  and  recommendations  for 
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Screening  Criteria 

Range  of  Detections 

Screening  Criteria 

Range  of  Detections 

(pg/kg) 

(pg/kg) 

(pg/L) 

(pg/L) 

Arsenic 

50  M 

3.2  -  60 

Benzene 

500  AK 

16  -  68,000 

5  M 

0.18-  12,000 

Benzo(a)pyrene 

390  RC 

7.6  -  520 

bis{2-Ethylhexyl)phthalate 

6  M 

1.17-  184 

Chlorobenzene 

100  M 

0.07-280 

Ethylbenzene 

15,000  AK 

3,000-  100,000 

700  M 

0.30-2,100 

Lead 

400,000  EL 

3,200  -  2,080,000 

15  M 

8.3-20 

Toluene 

1 5,000  AK 

1 1  -  480,000 

1,000  M 

0.04-  15,000 

TCE 

5  M 

0.18-  13,000 

Xylenes 

15,000  AK 

11  -  1.4x10® 

DRO 

200,000  AK 

29,000-4.7x10^ 

GRO 

100,000  AK 

41,000-  1.2x10^ 

1,2-Dichlor:)ethane 

5  M 

0.11-0.52 

1 , 1 ,2,2-Tetrachloroethane 

0.052  RC 

0.79 

4-Methyl-2“Pentanone 

2,900  RN 

6,200  -  7,600 

Chloromethane 

1.4  RC 

14-48 

Cadmium 

5  M 

6.51 

cis-1 ,2-Dichloroethene 

70  M 

0.52  -  2,600 

trans-1 ,2-Dichlorethene 

100  M 

143-  185 

Methylene  Chloride 

5  M 

22-60 

Naphthalene 

1,500  RN 

49-2,570 

Key: 

- 1 

AK  -  State  of  Alaska  Cleanup  Standard 

EL  -  EPA  Lead  Directive 

M  -  Maximum  Contaminant  Level 

RC  -  EPA  Region  III  Risk-Based  Concentration,  Carcinogenic  I 

Galena  Airport  -  West  Unit 

Conceptual  Diagram  and  Summary  of  Compounds  Exceeding  Screening  Criteria 
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Figure  3.4-2,  Approximate  Concentration  Contours  of  TCE  in  Groundwater  at  the  West  Unit  (ST009) 
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each  of  the  source  areas  in  the  West  Unit.  A 
summary  of  the  activities  and  findings  of  previous 
investigations  conducted  at  the  West  Unit  source 
areas  is  presented  in  Table  3.4-1.  All  of  the  West 
Unit  analytical  data  for  1992  through  1994  are 
presented  in  Appendix  A  and  summarized  in  the 
Attachment  to  Section  3.4,  located  at  the  end  of 
this  section. 

3,4.1  Waste  Accumulation  Area  (SS006) 

Until  1984,  when  the  State  of  Alaska 
discontinued  permits  for  road  oiling,  the  bulk  of 
the  liquid  wastes  were  accumulated  and  applied  to 
the  local  roads  for  dust  control.  In  recent  years, 
liquid  wastes  have  been  stored  at  the  Waste  Accu¬ 
mulation  Area  prior  to  shipment  off  base  for 
disposal.  Waste  lube  oil,  antifreeze,  solvent,  oily 
rags,  and  other  miscellaneous  wastes  were  stored 
in  drums  near  the  power  plant.  These  drummed 
wastes  were  originally  stored  on  the  ground  until  a 
bermed  concrete  pad  was  constructed  to  control 
drum  leakage.  During  a  1985  site  visit,  it  was 
noted  that  part  of  the  concrete  berm  was  broken, 
and  wastes  were  draining  to  the  ground  (USAF, 
1985).  As  excess  drums  accumulated,  waste 
storage  also  occurred  outside  the  bermed  area  in  a 
cordoned-off  zone. 

RI  Activities  and  Findings 

During  the  1992  to  1994  field  seasons,  a 
preexisting  monitoring  well  was  sampled;  a  new 
well  was  installed  and  sampled;  two  soil  borings 
were  completed;  and  surface  soil,  water,  and 
sediment  samples  were  collected  and  analyzed  to 
characterize  contamination  at  the  Waste  Accumu¬ 
lation  Area. 

The  analytical  results  for  soil  samples 
collected  at  the  Waste  Accumulation  Area  are 
summarized  in  the  attachment  to  Section  3.4. 
Because  of  the  nature  of  the  source,  soil  contami¬ 
nation  originating  at  the  Waste  Accumulation  Area 
is  likely  to  be  most  pronounced  in  surface  soils  and 
sediments  and  shallow  soil-boring  samples.  This 
observation  is  generally  supported  by  the  data. 


Galena  Airport 

Contaminants  detected  above  the  screening  criteria 
at  soil  sampling  locations  in  the  Waste  Accumula¬ 
tion  Area  include  DRO,  lead,  and  pesticides. 
Pesticide  contamination  is  discussed  separately 
(see  Section  3.9).  A  surface  soil  sample  collected 
from  within  the  Waste  Accumulation  Area  proper 
contained  l,6(X)-mg/kgDRO.  Another  surface  soil 
sample,  06-SS-01,  collected  near  the  south  side  of 
the  steam  plant  was  found  to  contain  890  mg/kg  of 
DRO.  This  sample  was  collected  near  an  area  of 
soil  staining  that  was  observable  in  air  photos. 

During  1993, 14  surface  soil  samples  were 
collected  in  the  vicinity  of  the  Waste  Accumulation 
Area  for  arsenic  and  lead  analyses  only.  These 
samples  were  collected  to  help  determine  whether, 
on  average,  these  metals  were  higher  at  the  West 
Unit  than  at  the  Galena  Ambient  Location.  Statis¬ 
tical  analysis  of  the  data  from  these  samples  and 
others  collected  within  the  West  Unit  showed  that 
the  average  arsenic  concentrations  at  the  West  Unit 
is  not  significantly  higher  than  the  range  of  values 
anticipated  for  background.  On  average,  lead 
concentrations  at  the  West  Unit  were  found  to  be 
significantly  higher  than  those  expected  from 
background  sources.  Two  samples,  06-SS-07  and 
-08,  exceeded  the  lead  screening  criteria  of  400 
mg/kg.  These  samples  were  collected  north  of  the 
water  treatment  facility. 

In  addition  to  the  DRO  and  lead  contami¬ 
nation,  some  of  the  surface  soil  samples  collected 
during  the  1 992  field  season  contained  low  levels 
of  PNAs  that  did  not  exceed  the  screening  criteria. 
These  low-level  detections  may  be  the  result  of  the 
application  of  asphalt  to  parts  of  the  West  Unit 
during  the  summer  of  1992. 

Analytical  results  for  water  samples  col¬ 
lected  at  the  Waste  Accumulation  Area  in  1992 
and  1993  are  summarized  in  the  attachment  to 
Section  3.4.  Contamination  in  groundwater  at  the 
Waste  Accumulation  Area  consists  mainly  of  low 
levels  of  benzene.  Benzene  has  not  been  detected 
above  the  MCL  of  5  pg/L  in  either  monitoring  well 
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06-MW-08  or  06-MW-05.  The  maximum  detec¬ 
tion  of  GRO  is  1000  (ig/L  in  06-MW-05.  DRO 
have  not  been  detected  above  the  SQL  in  either  of 
these  wells. 

The  presence  of  numerous  aboveground 
potential  sources  of  contamination  in  this  area 
makes  it  difficult  to  predict  the  origin  and  extent  of 
contamination.  There  is  some  surface  soil  contam¬ 
ination  associated  with  the  storage  of  wastes  at  this 
site.  However,  isolated  areas  of  shallow  soil 
contamination  pose  minimal  threat  to  groundwater 
quality. 

Recommendations 

The  baseline  risk  assessment  conducted  for 
the  West  Unit  (USAF,  1996)  indicates  that  there  is 
no  significant  risk  due  to  contamination  from  the 
source  areas  within  the  West  Unit.  The  Air  Force 
recommends  no  further  response  action  (NFRA) 
for  this  source  area. 

3.4.2  Million  Gallon  Hill 

Sludge  from  the  periodic  cleaning  of  the 
large  bulk  fuel  (POL)  tanks  at  Million  Gallon  Hill 
(USTs  No.  37  and  No.  38)  has  been  placed  in 
drums  for  off-base  disposal  in  recent  years.  In 
earlier  years  it  is  presumed  the  sludge  was  allowed 
to  weather  on  the  ground.  Occasionally,  water 
from  these  tanks  needed  to  be  drained  and  the 
drained  water-fuel  mixture  was  taken  to  a  waste 
fuel  tank  (USAF,  1985).  Leaks  and  small  spills 
may  have  resulted  in  further  contamination  of  soils 
around  and  beneath  tank  areas;  a  tracer  study 
indicated  that  the  USTs  at  Million  Gallon  Hill  may 
have  been  leaking  (USAF,  1992). 

RI  Activities  and  Findings 

Field  investigations  at  the  Million  Gallon 
Hill  source  area  included  the  sampling  of  all  pre¬ 
existing  groundwater  monitoring  wells,  the  instal¬ 
lation  and  sampling  of  eight  new  wells,  the  com¬ 
pletion  of  one  soil  boring,  and  the  collection  and 


analysis  of  surface  soil  samples.  Field  screening 
activities  were  also  conducted  at  this  source  area  to 
help  direct  the  RI  sampling  efforts. 

Figure  3.4-3  shows  the  results  of  a  soil  gas 
survey  conducted  downgradient  of  Million  Gallon 
Hill.  The  concentrations  of  VOCs  detected  were 
generally  low,  with  31  out  of  33  points  surveyed 
yielding  concentrations  less  than  20-ppmV  volatile 
organics.  Soil  gas  concentrations  were  low  even  in 
areas  where  free  product  has  been  measured  in  the 
groundwater.  This  may  be  the  result  of  contamina¬ 
tion  by  fuel  with  a  low  percentage  of  volatile 
constituents,  such  as  weathered  diesel  (Appendix 
G).  The  center  of  the  soil  gas  plume  defined  by 
the  Million  Gallon  Hill  survey  is  located  near  the 
northwest  comer  of  the  CAC  hangar,  where  the 
two  highest  concentrations  of  VOCs,  98  and  404 
ppmV,  were  detected.  Using  direct-push  technol¬ 
ogy  (DPT)  groundwater  screening  samples  were 
collected  for  field  infrared  (IR)  and  gas  chromatog¬ 
raphy  (GC)  analysis.  The  results  of  these  analyses 
are  shown  in  Table  3.4-2.  Samples  collected  from 
within  the  plume  defined  by  the  soil  gas  survey 
were  found  to  contain  no  or  very  low  levels  of 
TPH  using  the  field  IR  method.  Samples  analyzed 
in  the  mobile  GC  laboratory  were  found  to  contain 
from  0.6-  to  7.5-|ig/L  chlorinated  solvents.  No 
contaminants  were  detected  in  two  samples  taken 
downgradient  of  the  plume  defined  by  the  soil  gas 
survey. 

The  results  of  soil  sampling  at  the  Million 
Gallon  Hill  source  area  are  summarized  in  the 
attachment  to  Section  3.4.  Evidence  of  fuel  con¬ 
tamination  was  found  in  the  boring  for  monitoring 
well  09-MW-01,  where  DRO  were  present  at  230 
mg/kg.  A  surface  soil  sample  collected  just  north 
of  the  tank  farm  fence  (09-SS-01)  also  exceeded 
State  of  Alaska  cleanup  levels  with  320-mg/kg 
DRO.  This  surface  detection  may  be  the  result  of 
mnoff  from  within  the  tank  farm,  since  it  was 
collected  near  an  erosion  gully. 
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Table  3.4-2 
Million  GaUon  Hill 
Groundwater  Field  Screening  Results 
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IgC  Confirmation  (pg/L) — detected  compounds 

Chloroform 

NA 

NA 

NA 

NA 

ND 

ND 

ND 

1,1,1-Trichloro- 

ethane 

NA 

NA 

NA 

NA 

0.84 

0.14 

0.05 

0.03 

Tiichloroethene 

NA 

NA 

NA 

NA 

l!f^ 

ND 

ND 

cis-l,2-DichIoro- 

ethene 

NA 

NA 

NA 

NA 

ND 

ND 

ND 

Notes:  NA  =  Not  analyzed.  ND  =  Not  detected. 


On  the  basis  of  the  results  of  the  soil  gas 
survey,  a  soil  boring  (09-SB-01)  was  drilled  inside 
the  fence  at  the  west  end  of  the  CAC  hangar. 
Samples  from  this  boring  contained  low  levels  of 
GRO  and  DRO  that  did  not  exceed  State  of  Alaska 
cleanup  criteria.  Only  lead  was  present  at  concen¬ 
trations  above  the  screening  criteria  in  the  sample 
collected  from  the  0-  to  2-ft  interval.  Several 
PNAs  were  also  detected  in  this  sample.  Concen¬ 
trations  of  most  contaminants  were  highest  in  the 
shallowest  sample  (0  to  2  ft)  and  generally  de¬ 
creased  sharply  with  depth,  suggesting  a  surface 
source  with  limited  vertical  migration.  Figure  3.4- 
4  shows  the  concentrations  of  DRO  and  GRO 
versus  depth.  Fuel  tanks  for  the  F-15s  were  previ¬ 
ously  located  at  the  northwest  comer  of  the  CAC 
hangar.  It  appears  likely  that  a  small  surface  spill 
from  these  tanks  is  the  source  of  low-level  fuel 
contamination  in  this  area. 

The  analytical  results  for  groundwater 
from  Million  Gallon  Hill  are  summarized  in  the 
attachment  to  Section  3.4.  Benzene,  DRO,  GRO, 
and  other  fuel-related  compounds  have  been 
detected  in  06-MW-04  and  09-MW-08,  -10,  -11, 
and  -12.  All  of  these  wells  are  located  within  or 
immediately  south  and  east  of  the  Million  Gallon 
Hill  impoundment.  The  area  of  contamination  to 
the  south  of  Million  Gallon  Hill  may  be  due  to 


DRO  and  GRO  vs.  Depth 
in  Million  Gallon  Hill 
Soil  Boring  09-SB-01 


Concoitratioii  (mg/l^ 


GRO 

DRO 

• 

♦ 

Figure  3.4-4.  Concentrations  of  DRO  and 
GRO  vs.  Depth  in  Soil  Boring  09-SB-01  at  the 
Million  Gallon  Hill  Source  Area 

downgradient  migration  of  fuels  leaked  from  the 
storage  tanks.  The  contamination  to  the  east 
appears  to  be  from  a  pipe  that  drains  water  from 
the  two  USTs  at  Million  Gallon  Hill.  This  pipe 
mns  underneath  the  dike  road  east  of  Million 
Gallon  Hill  and  drains  to  a  55-gal.  drum  on  the 
other  side.  Two  of  the  Million  Gallon  Hill  wells, 
09-MW-08  (to  the  south)  and  09-MW-12  (to  the 
east),  contain  free  product  that  is  very  dark  brown 


3-71 


March  1996 


Section  3 — Results  of  Remedial  Investigation — Galena  Airport 
Remedial  Investigation  Report _ 


in  color.  Monitoring  wells  09-MW-10,  -11,  and  - 
12  also  contain  other  BTEX  compounds  above  the 
screening  criteria. 

Further  to  the  south  of  Million  Gallon  Hill, 
three  wells  were  found  to  contain  benzene  above 
the  5-pg/L  MCL.  Groundwater  samples  from  09- 
MW-01  were  found  to  contain  approximately  100- 
pg/L  benzene  in  1992,  1993,  and  1994.  Samples 
collected  in  1992  from  09-MW-02  and  09-MW-04 
did  not  contain  benzene  above  the  MCL,  but  1993 
and  1994  samples  from  these  wells  did  contain 
benzene  in  excess  of  the  MCL.  Concentrations  of 
TCE  have  also  been  detected  in  groundwater  from 
the  Million  Gallon  Hill  area.  Only  the  1994 
groundwater  sample  from  06-MW-04  exceeds  the 
5-pg/L  MCL,  with  12.3-pg/L  TCE.  Figure  3.4-2 
shows  the  distribution  of  TCE  in  groundwater  at 
Million  Gallon  Hill.  The  groundwater  monitoring 
wells  that  flank  Million  Gallon  Hill  to  the  north 
and  west  do  not  contain  any  fuel-  or  solvent-related 
contaminants  above  the  screening  criteria. 

Arsenic  and  lead  concentrations  slightly 
exceed  the  MCLs  (0.05  and  0.015  mg/L,  respec¬ 
tively)  in  a  few  groundwater  samples  from  Million 
Gallon  Hill.  Arsenic  was  detected  in  a  sample 
from  09-MW-12  at  0.060  mg/L.  Lead  was  de¬ 
tected  in  09-MW-03  at  0.018  mg/L  in  a  1992 
sample;  it  was  not  detected  above  the  concentration 
found  in  method  blanks  in  1993.  Lead  was  also 
detected  in  a  sample  from  09-MW-10  at  a  concen¬ 
tration  of  0.020  mg/L. 

Monitoring  well  09-MW-15  was  placed 
downgradient  of  the  plume  identified  by  field 
screening  activities.  A  groundwater  sample  col¬ 
lected  from  this  well  in  September  1993  was  found 
to  contain  benzene  at  5.49  pg/L,  just  above  the 
MCL  of  5  pg/L.  A  sample  collected  in  September 
1994  from  this  well  contained  only  0.680-pg/L 
benzene. 


Galena  Airport 

Recommendations 

Although  the  baseline  risk  assessment 
(USAF,  1996)  indicates  that  there  is  no  significant 
risk  to  human  health  or  the  environment  as  a  result 
of  contamination  at  the  West  Unit,  several  re¬ 
sponse  actions  are  currently  being  conducted  or  are 
planned  for  the  Million  Gallon  Hill  source  area. 
Free-phase  product  recovery  is  being  conducted  to 
eliminate  the  source  of  continuing  contamination 
to  the  groundwater.  In  addition,  several  bioventing 
wells  were  installed  during  1995  and  a  bioventing 
system  will  be  operational  in  1996. 

In  addition  to  product  recovery  and 
bioventing,  intrinsic  remediation  coupled  with 
point-of-compliance  groundwater  monitoring  will 
be  conducted  at  the  Million  Gallon  Hill  source 
area.  Baseline  groundwater  sampling  will  be 
conducted  in  conjunction  with  the  startup  of  the 
bioventing  system  in  1996,  and  point-of-compli- 
ance  monitoring  will  begin  in  1997. 

3.4.3  Power  Plant  UST  No.  49 

As  with  the  USTs  at  Million  Gallon  Hill, 
sludge  from  the  periodic  cleaning  of  the  Power 
Plant  UST  No.  49  has  been  placed  in  drums  for 
off-base  disposal  in  recent  years.  It  is  presumed 
that  the  sludge  was  once  allowed  to  weather  on  the 
ground.  Occasionally,  water  from  UST  No.  49 
was  drained,  and  the  resultant  water-fuel  mixture 
may  also  have  been  drained  to  the  ground  (USAF, 

1 985).  Leaks  and  small  spills  may  have  resulted 
in  further  contamination  of  soils  around  and  be¬ 
neath  tank  areas;  a  tracer  study  indicated  that  USTs 
No.  49  may  be  leaking  (USAF,  1992).  Aerial 
photographs  taken  in  1974  show  that  dmms  were 
stored  along  the  south  side  of  the  power  plant,  near 
an  area  of  stained  soil. 

Two  monitoring  wells  were  installed  near 
the  Power  Plant  UST  No.  49  source  area  in  1991  to 
determine  the  effect  of  possible  UST  leakage  on 
groundwater  (USAF,  1992).  Analysis  of  samples 
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from  the  downgradient  well  (1  l-MW-02)  showed 
1210-iig/L  TPH,  but  no  detectable  BTEX.  No 
contamination  was  detected  in  the  upgradient  well 
(11-MW-Ol).  During  this  investigation,  soil 
samples  were  collected  from  the  two  monitoring 
well  boreholes,  as  well  as  from  two  soil  borings 
located  to  the  west  of  the  power  plant.  Samples 
from  both  of  these  borings  contained  elevated 
levels  of  TPH  (see  Table  3.4-1)  to  a  depth  of  10  ft. 

RI  Activities  and  Findings 

During  RI  activities  at  this  source  area, 
two  preexisting  groundwater  monitoring  wells 
were  sampled,  a  soil  boring  was  drilled  and  sam¬ 
pled,  and  surface  soil  samples  were  collected  to 
define  and  characterize  contamination. 

A  sediment  sample  (06-SD-01)  collected 
from  a  drainage  ditch  west  of  the  steam  plant  in 
1992  was  found  to  contain  47,000-mg/kg  DRO 
and  12,000-mg/kg  GRO.  A  surface  soil  sample 
(11-SS-Ol)  collected  west  of  the  steam  plant 
contained  1,100-mg/kg  DRO.  The  6.5-  to  9-ft 
interval  of  a  soil  boring  drilled  off  of  the  southwest 
comer  of  the  building  contained  5,900-mg/kg 
DRO.  These  findings  correspond  with  the  results 
of  the  previous  investigation  (USAF,  1992)  and  the 
results  of  the  Waste  Accumulation  Area  investiga¬ 
tion  (Section  3.4.1).  It  appears  that  the  area  to  the 
south  and  west  of  the  steam  plant  was  the  site  of 
one  or  more  surface  or  shallow  subsurface  spills  or 
leaks. 

Surface  soil  samples  were  collected 
throughout  the  main  base  triangle  in  1993  to  assess 
the  significance  of  average  arsenic  and  lead  con¬ 
centration  relative  to  background.  Two  surface 
soil  samples,  1  l-SS-02  and  -03,  were  collected  in 
the  vicinity  of  the  Power  Plant  UST  No.  49  source 
area.  Statistical  analysis  of  these  data,  combined 
with  arsenic  and  lead  data  for  other  West  Unit 
surface  soils,  resulted  in  the  conclusion  that,  on 
average,  arsenic  is  not  significantly  higher  in  West 
Unit  soils  than  in  background  soils.  Although  lead 


was  not  found  above  half  the  screening  criteria  at 
this  source  area,  it  was  found  to  be  significantly 
higher  in  West  Unit  soils  than  background  soils. 

No  new  monitoring  wells  were  installed  at 
this  source  area  during  the  field  activities  con¬ 
ducted  from  1992  to  1994.  However,  both  existing 
wells,  11-MW-Ol  and  -02,  were  resampled  in 
1992.  No  fuel-  or  solvent-related  compounds  were 
detected  in  groundwater  samples  from  11-MW-Ol. 
DRO  were  detected  in  1  l-MW-02,  the  southern¬ 
most  of  the  two  wells,  at  760  pg/kg.  Toluene  and 
total  xylenes  were  detected  at  very  low  levels 
(approximately  four  and  five  orders  of  magnitude 
below  MCLs,  respectively).  Lead  was  detected  at 
a  concentration  of  0.018  mg/L  in  a  sample  from 
1  l-MW-02,  exceeding  the  MCL  of  0.015  mg/L.  A 
surface  water  sample  collected  from  the  drainage 
ditch  west  of  the  power  plant  contained  5,900 
mg/kg  DRO. 

The  RI  work  conducted  from  1992  to  1994 
has  not  revealed  elevated  levels  of  any  BTEX 
compounds  in  groundwater  at  the  Power  Plant 
UST  No.  49  source  area.  The  presence  of  fuel- 
related  soil  contamination  to  the  south  and  west  of 
the  power  plant  may  be  the  result  of  past  waste 
management  practices,  such  as  allowing  sludge 
from  the  tanks  to  weather  on  the  ground  (USAF, 
1985).  Leaks  and  spills  from  drums  that  were 
stored  near  the  power  plant  may  have  also  contrib¬ 
uted  to  the  apparent  contamination. 

Recommendations 

No  significant  contamination  was  detected 
in  groundwater  from  the  Power  Plant  UST  No.  49 
monitoring  wells  during  1992  RI  activities.  Addi¬ 
tionally,  the  baseline  risk  assessment  conducted  for 
the  West  Unit  (USAF,  1996)  indicates  that  there  is 
no  significant  risk  due  to  contamination  from  the 
source  areas  within  the  West  Unit.  All  four  USTs, 
including  No.  49,  are  scheduled  for  removal  in 
1996  under  the  61 1  CES  Compliance  Program 
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3.4.4  JP-4  Fillstands 

The  JP-4  Fillstands  source  area  is  located 
in  the  south-central  part  of  the  West  Unit,  just  to 
the  north  of  one  of  the  main  east-west  roadways 
within  the  Galena  Airport.  Two  fuel  islands,  diesel 
to  the  east  and  JP-4  to  the  west,  are  located  within 
the  JP-4  Fillstands  source  area.  Approximately 
100  ft  east  of  the  fuel  islands  is  a  JP-4  separator 
building  (Building  1572)  and  a  buried  2,000-gal. 
waste  fuel  tank.  A  floor  drain  in  the  fuel/water 
separator  building  is  connected  to  the  waste  fuel 
tank  by  a  drain  pipe.  An  underground  diesel  fuel 
pipeline  extends  WNW  to  ESE  across  the  site 
approximately  100  ft  north  of  the  fuel  island.  The 
pipeline,  originating  from  Diesel  Tank  No.  37  on 
Million  Gallon  Hill,  supphes  diesel  to  the 
fillstands.  The  depths  of  the  pipelines  are  not 
known.  The  location  of  fuel  distribution  lines  and 
other  potential  contaminant  sources  at  the  JP-4 
Fillstands  source  area  is  shown  in  Figure  3.4-5. 

Excavation  for  a  new  vehicle  maintenance 
facility  began  in  1993  at  the  JP-4  Fillstands  source 
area,  and  construction  was  completed  in  1994. 
Figure  3.4-5  shows  the  approximate  location  of  the 
new  facility.  Investigations  were  conducted  by  the 
Corps  of  Engineers  to  help  characterize  the  soils 
for  construction  design  and  potential  contamina¬ 
tion.  During  February  1991,  samples  from  eight 
soil  borings,  collected  from  the  surface  and  at  5-ft 
intervals  to  a  depth  of  25  ft,  were  submitted  for 
chemical  analysis.  The  analy|ical  data  from  the 
Corps  of  Engineers  investigation  indicate  the 
presence  of  jet  fuel  above  action  levels  at  up  to  25 
ft  bgl  (see  Table  3.4-1).  The  static  water  level  was 
reported  to  be  at  23  to  24  ft  bgl  during  the  Febru¬ 
ary  1991  investigation,  and  it  is  therefore  likely 
that  groundwater  has  been  affected  by  the  fuels 
contamination.  The  highest  concentration  of  jet 
fuel,  16,400  ppm,  was  encountered  at  the  surface 
approximately  100  ft  south  of  the  fillstands. 
Subsurface  soil  samples  collected  south 
(downgradient)  of  the  fuel-water  separator  were 
found  to  be  contaminated  with  fuel-related  com¬ 
pounds. 


Three  of  the  samples  collected  during  the 
preconstruction  sampling  for  the  new  vehicle 
maintenance  facility  were  also  analyzed  for  pesti¬ 
cides.  One  of  these  samples  was  reported  to 
contain  220,000-pg/kg  4,4'-DDE.  Analysis  of  an 
additional  10  samples  collected  near  the  southwest 
comer  of  the  planned  facility  yielded  results  re¬ 
ported  to  be  from  ND  (not  detected)  to  150-ppm 
(150,000-pg/kg)  DDT  (USAGE,  1993).  As  a 
result  of  these  data,  approximately  625  yd^  of  soil 
designated  as  pesticide  contaminated  has  been 
stockpiled  just  to  the  east  of  the  JP-4  Fillstands 
source  area.  Results  of  subsequent  sampling  and 
analysis  of  the  stockpiled  soils  showed  that  the 
mean  concentrations  of  4,4'-DDD,  -DDE,  and 
-DDT  do  not  exceed  the  EPA  Region  m  industrial 
RBCs.  It  is  anticipated  that  the  stockpiled  soil  may 
be  used  as  fill  in  areas  designated  as  industrial. 
Pesticide  data  from  the  JP-4  Fillstands  source  area 
are  presented  in  more  detail  in  Section  3.9. 

RI  Activities  and  Findings 

Field  investigation  activities  conducted  at 
the  JP-4  Fillstands  source  area  included  the  instal¬ 
lation  and  sampling  of  four  monitoring  wells, 
completion  of  five  soil  borings,  and  the  collection 
and  analysis  of  surface  soil  samples.  Field  screen¬ 
ing  activities  were  also  conducted  to  direct  the  RI 
sampling  efforts. 

A  soil  gas  survey  was  conducted  at  the  JP- 
4  Fillstands  source  area  to  help  determine  the 
source  and  extent  of  contamination.  The  results  of 
the  survey  are  shown  in  Figure  3.4-6.  The  highest 
concentrations  of  organic  vapors  are  located  within 
an  area  defined  approximately  by  the  pipeline  to 
the  north,  the  fillstands  to  the  west,  Building  1572 
to  the  east,  and  extending  downgradient  to  the  road 
on  the  south.  Three  DPT  groundwater  samples 
were  collected  from  a  depth  of  24  ft  bgl 
downgradient  (south)  of  the  main  east-west  road¬ 
way.  The  samples  were  analyzed  using  both  field 
IR  methods  and  the  mobile  GC  laboratory.  The 
results  for  TPH  and  aromatic  hydrocarbons  (AH) 
by  IR  were  nondetect.  GC  analyses  yielded 
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Figure  3.4-5.  Location  of  Fuel  Distribution  Features  and  the  New  Vehicle  Maintenance  Facility  at  the  JP-4  Fillstands  Source  Area 
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Figure  3.4-6.  Soil  Gas  Survey  Results  for  the  JP-4  FilJstands  Source  Area 
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detections  of  TCE,  1,2-DCE,  1,1,1-TCA,  and 
benzene.  The  results  of  the  confirmation  analyses 
are  shown  in  Table  3.4-3. 


Table  3.4-3 
JP-4  Fillstands 

Groundwater  Field  Screening  Results 


Poiat  1  E-II  !  V-m  1  V-n- 1  F-M  1  G-I3 

Field  IR  Analysis  (mg/L) 

AH 

ND 

ND 

ND 

ND 

ND 

TPH 

ND 

0.1 

ND 

ND 

ND 

GC  Confirmation  (ms/L) — detected  compounds 

1 ,  U  1-Trichloroethane 

NA 

NA 

ND 

0.025 

ND 

Trichloroethene 

NA 

NA 

0.37 

0.67 

0.08 

cis-1 ,2>Dichloro* 
ethene 

NA 

NA 

3.4 

4.2 

2.6 

Benzene 

NA 

NA 

5.6 

ND 

ND 

The  soil  analytical  results  for  the  JP-4 
Fillstand  source  area  are  summarized  in  the  attach¬ 
ment  to  Section  3.4.  Soil  samples  from  throughout 
the  source  area  were  found  to  contain  fuel-related 
compounds  at  various  depths  in  concentrations 
above  the  screening  criteria.  A  surface  soil  sample 
collected  at  lO-SS-01  was  found  to  contain  5,200- 
mg/kg  DRO  and  1,400-mg/kg  GRO,  well  above 
State  of  Alaska  cleanup  levels.  The  shallowest 
sample  (1  to  3  ft)  collected  from  a  nearby  soil 
boring,  lO-SB-02,  contained  GRO,  DRO,  and 
BTEX  compounds  above  the  Alaska  cleanup 
levels.  A  Scunple  collected  from  4  to  6  ft  within 
this  same  borehole  contained  significantly  lower 
concentrations  of  these  constituents,  none  of  which 
exceeded  the  screening  criteria.  These  data  sug¬ 
gest  a  surface  source. 

Subsurface  soil  samples  collected  at  10- 
SB-03  (4  to  5.5  ft)  and  lO-MW-02  (4  to  6  ft),  from 
the  southern  (downgradient)  edge  of  the  source 
area  contain  GRO,  DRO,  and/or  BTEX,  above 
State  of  Alaska  cleanup  criteria  It  appears  that  the 
fluctuation  of  contaminated  groundwater  may  be 
the  source  of  the  fuel  constituents  in  these  subsur¬ 
face  soils. 


Two  soil  borings  were  drilled  in  the 
fillstand  area  during  1993  to  document  the  lateral 
and  vertical  extent  of  contamination  delineated  by 
the  soil  gas  survey.  Samples  from  all  depths  of  10- 
SB-05,  the  soil  boring  placed  off  of  the  northwest 
comer  of  Building  1572,  contained  DRO,  GRO, 
and  BTEX  above  the  State  of  Alaska  cleanup 
criteria,  suggesting  that  contamination  at  this 
location  is  coming  from  the  JP-4  separator  or  the 
associated  lines  or  tank.  Although  lO-SB-04  was 
placed  near  a  soil  gas  point  that  yielded  greater 
than  200-ppmV  VOCs,  the  soil  samples  from  this 
boring  contained  very  little  evidence  of  fuel  con¬ 
tamination.  It  is  possible  that  the  elevated  VOCs 
at  this  location  are  the  result  of  groundwater 
contamination  that  has  migrated  slightly  upgradient 
of  the  source  during  spring  flooding. 

Several  PNA  compounds,  including 
benzo(a)pyrene  at  500  pg/kg,  were  detected  in  one 
surface  soil  sample.  The  field  sampling  log  book 
notes  that  this  sample,  lO-SS-04,  was  collected  at 
the  base  of  a  treated  telephone  pole,  which  may  be 
a  source  of  the  PNAs.  PNAs  were  not  detected  in 
significant  concentrations  at  any  other  locations 
within  the  JP-4  Fillstands  source  area. 

Additional  surface  soil  samples  were 
collected  at  the  JP-4  Fillstands  source  area  for  the 
purpose  of  characterizing  arsenic  and  lead  concen¬ 
trations  in  the  main  base  triangle.  The  six  soil 
samples  collected  in  this  area  (lO-SS-07  through 
-12)  were  analyzed  for  arsenic  and  lead  and  the 
means  of  the  results  for  these  and  other  samples 
from  the  West  Unit  were  compared  with  back¬ 
ground  values  to  determine  significance.  In  the 
West  Unit,  average  arsenic  concentrations  were  not 
determined  to  be  significantly  higher  than  back¬ 
ground,  whereas  average  lead  concentrations  were. 
Neither  arsenic  nor  lead  exceed  the  screening 
criteria  in  soils  from  the  JP-4  Fillstand  source  area. 

JP-4  Fillstand  groundwater  analytical 
results  are  summarized  in  the  attachment  to  Section 
3.4.  Monitoring  wells  lO-MW-01,  -02,  and  -03 
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were  installed  in  1992  and  sampled  in  Septem¬ 
ber/October  1992  and  June  1993.  Monitoring  well 
lO-MW-02  was  abandoned  in  the  fall  of  1993  to 
make  way  for  construction  of  the  new  vehicle 
maintenance  facility.  Monitoring  wells  lO-MW-01 
and  -03  were  again  sampled  in  September  1994. 
All  rounds  of  groundwater  samples  from  10-MW- 
02  and-03  contained  benzene  above  the  MCLs. 
From  1992  to  1993,  the  benzene  concentration  in 
groundwater  at  lO-MW-02  decreased  by  half  (310 
pg/L  to  153  pg/L).  Benzene  in  samples  from  10- 
MW-03  increased  from  27.0  to  88.1  pg/L,  then 
stayed  approximately  the  same  in  1994  (82.9 
pg/L).  Bis(2-ethylhexyl)phthalate  was  found  in 
concentrations  well  above  the  MCL  in  the  1993 
sample  from  lO-MW-01,  but  not  in  the  1992  or 
1994  samples.  Lead  exceeded  the  MCL  (0.015 
mg/L)  in  the  1992  sample  from  lO-MW-03,  but 
was  not  found  in  concentrations  exceeding  the 
MCLs  in  1993  samples. 

A  monitoring  well,  lO-MW-04,  was 
installed  downgradient  of  the  JP-4  Fillstand  source 
area,  near  the  southeast  comer  of  the  CAC  hangar. 
The  location  of  this  monitoring  well  was  chosen, 
using  the  results  of  the  soil  gas  survey  and 
calculated  groundwater  flow  direction,  to  be 
outside  of  the  contaminant  plume.  However,  a 
groundwater  sample  collected  from  this  well  in 
September  1993  contained  35.8  pg/L  of  benzene, 
above  the  MCL  of  5  pg/L.  This  compound  may  be 
from  a  source  other  than  the  JP-4  Fillstand  source 
area  and  could  reflect  a  localized  spill  or  leak  near 
this  area;  however,  there  are  no  reports  of  releases 
in  this  area.  This  well  was  damaged  by  a  snow 
plow  and  was  not  resampled  in  1994.  The  well 
was  deemed  unusable  and  abandoned  in  1995. 

It  appears  that  fuel  handling  and  transport 
activities  at  the  JP-4  Fillstands  source  area  have 
resulted  in  the  contamination  of  soil  and  ground- 
water.  The  analytical  results  support  the  presence 
of  multiple  surface  and  subsurface  sources  of  fuel 
contamination  within  the  investigation  area. 


Recommendations 

A  portion  of  the  JP-4  Fillstands  source 
area  was  affected  by  the  constmction  of  the  new 
vehicle  maintenance  facility,  which  occurred 
during  the  fall  of  1993  and  spring  of  1994.  A  total 
of  7,613  yd^  of  soil  were  excavated  to  prepare  the 
site  for  constmction.  The  remainder  of  the  site 
area  that  is  contaminated  and  was  not  affected  by 
the  constmction  activities  has  been  addressed 
under  the  baseline  risk  assessment  with  the  rest  of 
the  West  Unit.  No  significant  risks  to  human 
health  or  the  environment  have  been  indicated  for 
the  West  Unit.  The  Air  Force  recommends  NFRA. 

3.4.5  Building  1845 

Building  1 845,  which  houses  the  current 
vehicle  maintenance  facility,  is  a  newly  defined 
source  area  that  was  discovered  during  investiga¬ 
tions  at  the  Waste  Accumulation  Area.  Solvent 
contamination  in  groundwater  at  the  West  Unit  has 
been  linked  to  this  facility. 

It  is  suspected  that  past  practices  such  as 
component  washing  with  solvents  and  dis¬ 
charge/disposal  from  floor  drains  have  contributed 
to  the  contamination  of  the  groundwater, 
downgradient  of  Building  1845.  An  upgrade  of 
the  floor  drains  was  conducted  in  1988;  however, 
no  information  could  be  found  for  the  floor  drains 
prior  to  1988.  It  is  suspected  that  there  may  have 
been  a  discharge  from  the  sump  located  near  the 
center  of  the  southern  edge  of  the  building.  Cur¬ 
rently,  the  contents  of  this  sump  are  now  pumped 
to  a  holding  tank  to  await  disposal.  However,  if 
the  sump  was  damaged  prior  to  the  upgrade,  it  may 
have  provided  a  point  source  for  contaminant 
transport  to  the  soil  and  groundwater.  Shop  per¬ 
sonnel  who  were  asked  for  information  in  the 
summer  of  1993  had  no  knowledge  of  the  previous 
condition  of  the  sump  or  floor  drains,  or  of  past 
waste  handling  procedures. 

RI  Activities  and  Findings 

The  principal  component  of  groundwater 
contamination  at  the  Building  1845  source  area  is 
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TCE.  The  two  monitoring  wells  installed  at  this 
site,  06-MW-01  and  -02,  were  originally  installed 
to  characterize  groundwater  contamination  at  the 
Waste  Accumulation  Area.  However,  when  TCE 
was  first  detected  in  groundwater  samples  from 
monitoring  well  06-MW-01,  Building  1845  was 
targeted  for  investigation  as  a  potential  source  of 
solvent  leaks  or  spills,  although  none  have  been 
reported.  Field  screening  was  conducted  during 
the  1993  field  season  to  help  determine  the  nature 
and  extent  of  contamination  at  this  source  area. 

Analytical  data  for  this  source  area  are 
summarized  in  the  attachment  to  Section  3.4. 
Neither  of  the  soil  samples  collected  from  the 
borings  for  06-MW-01  and  -02  contained  any 
analytes  at  concentrations  exceeding  the  screening 
criteria. 

Figure  3.4-2  shows  the  concentration 
contours  for  TCE  in  groundwater  at  the  West  Unit. 
Groundwater  samples  collected  in  1992, 1993,  and 
1994  from  monitoring  wells  06-MW-01  and  06- 
MW-02  were  found  to  contain  concentrations  of 
TCE  that  exceed  the  S-pg/L  MCL.  The  level  of 
TCE  present  in  samples  from  06-MW-01  de¬ 
creased  from  13,000  to  3,500  pg/L  firom  Septem¬ 
ber  1992  to  June  1993,  then  increased  to  7,550 
pg/L  in  September  1994.  The  concentration  of 
TCE  in  06-MW-02  was  relatively  low  in  1992  and 
1993  (13  and  9  pg/L,  respectively),  then  increased 
to  78  pg/L  in  1994. 

In  1993  and  1994,  trans-l,2-dichIoro- 
ethene  was  detected  in  samples  from  06-MW-01 
above  the  MCL  of  100  pg/L.  In  1994,  cis-1,2- 
dichlorothene,  which  had  not  been  previously 
analyzed  for,  was  detected  in  a  sample  from  06- 
MW-01  at  2,600  pg/L  (MCL  =  70  pg/L).  Bis(2- 


ethylhexyl)phthalate  was  detected  in  1992  in  a 
sample  from  06-MW-02  at  160  pg/L,  although  it 
has  not  been  detected  above  the  MCL  of  6  pg/L  in 
any  samples  since. 

A  soil  gas  survey  was  conducted  in  the 
area  of  Building  1845  to  help  determine  the  extent 
of  contamination  by  TCE  and  to  confirm  the 
source.  Figure  3.4-7  illustrates  the  distribution  of 
VOCs  identified  during  this  survey.  Results  from 
the  initial  soil  gas  samples  collected  around  Build¬ 
ing  1845  revealed  an  area  of  elevated  VOCs  near 
the  southwest  comer  of  Building  1700.  Additional 
soil  gas  samples,  collected  west  of  Building  1700 
to  better  define  the  limits  of  the  plume,  showed 
that  an  additional  source  of  VOCs  is  located  in  the 
vicinity  of  Building  1700.  The  nature  of  this 
source  and  associated  contamination  is  discussed 
in  greater  detail  in  Section  3.4.6.  Elevated  VOCs 
are  also  associated  with  the  area  to  the  south  of 
Building  1845.  On  the  basis  of  the  soil  gas  anom¬ 
aly  from  this  area,  four  shallow  DPT  groundwater 
samples  were  collected.  These  samples  were 
analyzed  with  the  field  GC,  and  the  results  are 
shown  in  Table  3.4-4.  The  detection  of 4,500  pg/L 
TCE  at  B-3  confirms  the  presence  of  TCE  in 
groundwater  downgradient  of  Building  1 845.  Cis- 
1,2-dichloroethene  was  also  detected  in  this  sample 
at  5,200  pg/L.  No  anomalous  soil  gas  concentra¬ 
tions  were  detected  upgradient  (north)  of  Building 
1845. 

On  the  basis  of  the  field  screening  results, 
a  monitoring  well  was  installed  north  of  Building 
1 847  to  document  the  upgradient  extent  of  contam¬ 
ination.  No  significant  concentrations  of  organic 
compounds  were  detected  in  samples  from  this 
well  in  1993  or  1994. 
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Figure  3.4-7.  Soil  Gas  Survey  Results  for  the  Building  1845  and  1700  Source  Areas 
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Table  3.4-4 

Building  1845  Groundwater 
Field  Screening  Results 


1  PiAnt 

A4  B«3 

C-5 

IM- 

OC 

Field  IR  Analysis  (mg/L) 

AH 

0.3 

ND 

ND 

ND 

ND 

TPH 

ND 

ND 

ND 

ND 

ND 

Field  GC  Confirmation  (ne/L) — detected  compounds 

Chloroform 

ND 

ND 

0.057 

ND 

1.9 

ND 

1,1,1-Trichloro- 

ethane 

ND 

ND 

0.028 

ND 

5.7 

ND 

Trichloroethene 

ND 

4,500 

o.n 

0.1 

214 

ND 

Tetrachloro- 

ethene 

ND 

0.09 

ND 

ND 

0.6 

ND 

trans-l,2-Di‘ 

chloroethene 

ND 

28 

ND 

ND 

67.5 

ND 

cis-l,2-Dichloro- 

ethene 

ND 

5,200 

ND 

ND 

48.6 

ND 

Benzene 

ND 

ND 

ND 

ND 

10.8 

ND 

Toluene 

ND 

ND 

ND 

ND 

84 

ND 

m  &  p-Xylene 

ND 

ND 

ND 

ND 

10.7 

ND 

o-Xvlene 

ND 

ND 

ND 

ND 

15.5 

ND 

Note:  “D-6  TCE  results  appeared  high,  so  an  aliquot  (D-6  QC)  that 
had  been  stored  at  <  4®C  for  four  days  was  reanalyzed.  Data  are 
suspect. 


Recommendations 

The  groundwater  at  this  source  area  has 
been  addressed,  together  with  the  rest  of  the  West 
Unit,  in  the  baseline  risk  assessment  (USAF, 
1996).  Although  no  risk  to  human  health  or  the 
environment  has  been  indicated,  the  groundwater 
treatment  system  that  exists  for  the  airport  supply 
wells  has  been  upgraded  with  the  addition  of  an  air 
stripper  to  remove  TCE  and  other  VOCs  should 
contamination  of  the  drinking  water  supply  occur. 
The  air  stripper  is  currently  being  operated  as  part 
of  the  base  water  plant’s  normal  treatment  proce¬ 
dure.  Routine  monitoring  of  the  water  supply  is 
also  recommended  (see  Section  3.1). 


3.4.6  Building  1700,  Refueling  Vehicle  Main¬ 
tenance  Building 

Building  1700  is  a  newly  defined  source 
area  within  the  West  Unit.  Liquid  wastes  from 
maintenance  activities  conducted  at  Building  1700 
were  collected  in  a  floor  drain  that  led  to  an  oil- 
water  separator.  A  2-in.  pipe  allowed  the  oil  layer 
to  drain  into  a  buried  waste  oil  tank  made  from  a 
55-gal.  drum.  A  4-in.  pipe  from  the  separator 
emptied  the  water  layer  into  an  underground  dry 
well  located  5  ft  from  the  southwest  comer  of 
Building  1700.  This  dry  well  is  constracted  from 
a  gravel-filled  55-gal.  drum  with  the  bottom  re¬ 
moved,  allowing  the  water  to  drain  to  the  environ¬ 
ment. 

RI  Activities  and  Findings 

The  results  of  a  soil  gas  survey  conducted 
to  determine  the  source  of  TCE  contamination  in 
the  northern  portion  of  the  West  Unit  revealed  a 
previously  unidentified  contaminant  plume  origi¬ 
nating  at  Building  17(K)  (see  Figure  3.4-7).  These 
elevated  hydrocarbon  readings  appear  to  be  the 
result  of  fuel  spills  or  releases  associated  with 
maintenance  activities  in  Building  1700. 

One  soil  boring,  06-SB-03,  was  placed  at 
the  southwest  comer  of  Building  1700  to  further 
investigate  the  nature  and  vertical  extent  of  the 
contamination  identified  by  field  screening  activi¬ 
ties.  The  results,  summarized  in  the  attachment  to 
Section  3.4,  indicate  the  presence  of  fuel-related 
contaminants.  Benzene  and  total  BTEX  concentra¬ 
tions  gradually  increase  with  depth  up  to  12  ft  bgl. 
From  the  surface  to  approximately  10  ft  bgl,  the 
concentrations  of  BTEX  compounds  exceed  the 
screening  criteria;  from  approximately  4  to  10  ft 
bgl,  DRO  and  GRO  exceed  the  screening  criteria. 
At  depths  of  14  to  16  ft,  the  contaminant  concen¬ 
trations  drop  sharply,  indicating  limited  vertical 
migration.  The  changes  in  BTEX,  DRO,  and  GRO 
concentrations  with  depth  are  shown  in  Figure 
3.4-8. 
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Figure  3.4-8.  Concentrations  of  BTEX,  DRO  and  GRO  vs.  Depth  in  Soil  Boring  06-SB-03  at  the 
_  Building  1700  Source  Area 


March  1996 


3-82 


Galena  Airport 


Section  3 — Results  of  Remedial  Investigation — Galena  Airport 
_ Remedial  Investigation  Report 


The  field  screening  and  analytical  results 
at  this  site  indicate  the  presence  of  fiiel  contamina¬ 
tion  from  a  subsurface  source  that  is  separate  from 
the  Building  1845  source  area.  This  contamination 
probably  originates  firom  the  dry  well  and  waste  oil 
tank  associated  with  Building  1700. 

Recommendations 

It  is  recommended  that  the  floor  drains  and 
the  dry  well  be  abandoned  in  place  and  rendered 
unuseable  so  that  no  additional  releases  can  occur 
from  this  facility.  Building  1700  should  be  elimi¬ 
nated  as  a  continuing  source  area  since  the  baseline 
risk  assessment  (USAF,  1996)  shows  that  contami¬ 
nated  soil  within  the  West  Unit  poses  an  insignifi¬ 
cant  risk  to  human  or  ecological  receptors.  The 
Air  Force  recommends  NFRA  for  this  source  area. 

3.4.7  Building  1850 

Fuel-stained  soil  was  discovered  during 
construction  of  an  aboveground  waste  oil  tank  to 
the  south  of  Building  1850.  The  origin  of  this 
staining  is  unknown,  and  it  appeared  to  be  weath¬ 
ered.  No  spills  or  leaks  have  been  reported  at  this 
location. 

RI  Activities  and  Findings 

Field  screening  was  conducted  around  the 
perimeters  of  Building  1850  and  the  waste  oil  tank 
to  define  the  nature  and  extent  of  the  apparent 
contamination.  Nine  soil  gas  samples  were  col¬ 
lected  from  around  the  building  and  analyzed  with 
photoionization  detector  (PID)  and  flame  ioniza¬ 
tion  detector  (FID)  portable  analyzers.  Thirteen 
soil  gas  samples  were  collected  from  the  tank  area 
and  analyzed  with  the  PID  and  a  catalytic  hydro¬ 
carbon  (CAT)  analyzers.  The  PID  responds  only 
to  compounds  that  contain  double  bonds  (and 
ethers,  aldehydes,  and  ketones  with  less  sensitiv¬ 
ity),  and  the  CAT  responds  to  all  combustible 
compounds.  The  FID  and  CAT  will  generally 
have  comparable  responses. 

The  results  of  the  soil  gas  survey  con¬ 
ducted  around  Building  1850  are  shown  in  Figure 


3.4-9.  The  area  encircled  by  points  1 1  through  21 
defines  the  location  where  the  new  waste  oil  tank 
is  located.  The  CAT  analysis  shows  a  high  con¬ 
centration  of  organic  compounds  from  soil  gas 
points  1 1  through  28  (78  to  560  ppmV).  Signifi¬ 
cantly  lower  concentrations  of  VOCs  were  detected 
by  the  PID.  This  difference  indicates  that  most  of 
the  organic  compounds  at  this  source  area  are 
saturated,  since  PIDs  detect  only  unsaturated 
compounds  (i.e.,  those  containing  a  double  bond). 
The  concentration  of  VOCs  in  soil  gas  increases  in 
a  southwesterly  direction. 

Subsurface  soil  samples  were  collected  at 
a  depth  of  5  ft  at  1 1  of  the  soil  gas  points.  These 
samples  were  analyzed  using  the  field  IR  method 
for  AH  and  TPH.  Table  3.4-5  summarizes  the 
field  analytical  data.  Elevated  concentrations  of 
TPH  (up  to  1,182  mg/kg)  were  detected  in  several 
of  the  samples  from  around  the  waste  oil  tank. 
Much  lower  concentrations  of  AH  were  detected  in 
the  soil  samples.  These  results  are  in  agreement 
with  the  soil  gas  results;  the  AH  detections  corre¬ 
spond  to  the  double-bond  compounds  detected  by 
the  PID. 


Table  3.4-5 

Building  1850  Soil  Field  Screening 
Results 
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Figure  3.4-9.  Soil  Gas  Survey  Results  for  the  Building  1850  Source  Area 
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The  area  of  petroleum  contamination  at 
Building  1850  is  approximately  30  ft  in  diameter, 
as  indicated  by  soil  gas  concentrations  greater  than 
200  ppmV.  The  soil  gas  and  AH/TPH  data  sug¬ 
gest  that  this  spill  may  be  weathered.  In  newer  fuel 
spills,  both  saturated  and  unsaturated  hydrocarbon 
compounds  typically  occur.  Over  time,  the  resid¬ 
ual,  or  saturated,  hydrocarbons  are  left  while  the 
unsaturated,  or  aromatic,  hydrocarbons  are  volatil¬ 
ized  or  leached  away.  Neither  the  nature  nor  the 
source  of  these  hydrocarbons  is  known,  and  no 
spills  or  leaks  have  been  reported  for  this  location. 

Recommendations 

It  is  recommended  that  Building  1850  be 
eliminated  as  a  source  area  for  the  West  Unit.  The 
limited  area  and  apparent  age  of  the  release  suggest 
that  this  site  will  not  pose  an  unacceptable  risk  to 
human  or  ecological  receptors.  The  Air  Force 
recommends  NFRA  for  this  source  area. 

3.4.8  West  Unit  Summary 

Groundwater  contamination  at  the  West 
Unit  is  of  two  basic  t)^s:  chlorinated  solvents 
(primarily  TCE)  and  fuel-related  compounds.  The 
highest  levels  of  TCE  contamination  are  located  in 
the  northeast  portion  of  the  West  Unit.  Building 
1845,  the  original  vehicle  maintenance  building,  is 
presumed  to  be  the  source.  Lower  levels  of  TCE 
contamination  also  occur  in  the  Million  Gallon  Hill 
source  area.  Groundwater  contamination  by  fuel- 
related  analytes  at  the  West  Unit  is  widespread. 
Individual  plumes  of  contamination  have  been 
identified  in  the  Million  Gallon  Hill  and  JP-4 
Fillstand  source  areas.  BTEX  compounds  are  the 


primary  contaminants  that  appear  to  be  attributable 
to  Million  Gallon  Hill  (free  product  has  been 
observed  at  some  locations);  benzene  appears  to  be 
the  primary  contaminant  in  the  JP-4  Fillstand  area. 

Soil  contamination  at  the  West  Unit  (not 
including  pesticides — see  Section  3.9)  consists 
primarily  of  fuel-related  compounds.  DRO,  GRO, 
and  BTEX  were  present  in  numerous  surface  soils 
and  sediments  throughout  the  West  Unit,  suggest¬ 
ing  that  spills  and  leaks  have  occurred  at  several 
locations  over  a  period  of  time.  Past  waste  man¬ 
agement  practices,  such  as  allowing  sludge  from 
tank  cleaning  to  weather  on  the  ground,  may  have 
also  contributed  to  surface  contamination  at  the 
Million  Gallon  Hill  and  Power  Plant  UST  No.  49 
source  areas.  Subsurface  soil  contamination  by 
fuels  occurs  at  several  locations  within  the  West 
Unit.  Subsurface  contamination  at  the  JP-4 
Fillstand  source  area  appears  to  be  associated  with 
the  fuel-water  separator  building.  The  fuel  con¬ 
tamination  has  migrated  to  groundwater  and  may 
be  spread  by  both  vertical  and  horizontal  move¬ 
ment  of  the  groundwater.  Building  1700  is  a 
source  area  of  petroleum  contamination,  which 
appears  to  originate  from  the  drainage  of 
maintenance-related  wastes  to  an  underground 
waste  oil  tank  and  dry  well.  The  vertical  extent  of 
this  contamination  appears  to  be  limited.  Soil  gas 
and  soil  samples  collected  for  field  TPH  analysis 
confirmed  the  presence  of  contamination  by  or¬ 
ganic  compounds  to  the  south  of  Building  1850, 
another  newly  defined  service  area.  However,  this 
soil  contamination  appears  to  be  old,  and  probably 
does  not  represent  a  source  for  groundwater 
contamination. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes 


Code 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  HI  Risk-Based 
Concentrations  (RBC),  Carcinogenic 
Level 

RC 

EPA  Region  HI  RBC,  Noncarcinogenic 
Level 

RN 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

Sample  Type  Code 


Surface  Soil 

ss 

Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

sw 

Data  Flags 


Flag 


Definition 


NA 


Sample  was  not  analyzed  for  indicated  parameter. 


ND 


Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 


The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria. 

SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. _ _ 


(  ) 


Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 


Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 


Interference  or  coelution  suspected. 


Reported  analyte  concentration  is  less  than  SQL. 


Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns. 


Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 


Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 

factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte. _ 

Result  has  been  invalidated — ^see  Appendix  B  (QA/QC)  for  details. _ _ 


Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 


Second-column  confirmation  analysis  was  not  performed. 


One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 


Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 


Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 


Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 
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Waste  Accumulation  Area  1992  Soil  Data 
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Waste  Accumulation  Area  1993  Soil  Data 


Waste  Accumulation  Area  1993  Soil  Data 
(Continued) 
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Waste  Accumulation  Area  1992  Water  Data 
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Million  Gallon  Hill  1992  Soil  Data 
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Million  Gallon  Hill  1993  Soil  Data 
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Million  Gallon  Hill  1992  Water  Data 
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Million  Gallon  Hill  1992  Water  Data  (Continued) 
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Million  Gallon  Hill  1993  Water  Data 
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Million  Gallon  Hill  1994  Water  Data 
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^  4-Methylphenol  and  3-methylphenol  coeluted  during  this  analyses 
*^otaI  xylenes  are  the  sum  of  m,p-xylene  and  o-xylene 


Power  Plant  USX  1992  Soil  Data 
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Power  Plant  UST  No.  49  1992  Water  Data 
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JP-4  Fillstands  1992  Soil  Data 
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JP-4  Fillstands  1992  Soil  Data 
(Continued) 
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Total  xylenes  are  the  sum  of  m&p-xylenes  and  o-xylene. 


JP-4  Fillstands  1992  Water  Data 
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SW8020mod 

NA 

ND 

14,000 

_ (Mg/L) _ 

(100) 

(2,500) 

Diesel  Range  Organics 

NA 

ND 

2,400 

(200) 

(390) 

j^^nESSIIH 

Benzene 

SW8020 

5 

ND 

(ng/L) 

M 

(0.30) 

bis(2-Ethylhexyl)phthalate 

6 

1.8  JB 

1.2  JB 

3.9  JB 

M 

(10) 

(10) 

(9.8) 

Arsenic 

0.05 

ND 

ND 

M 

(0.0040) 

(0.0040) 

Lead 

0.015 

0.0089 

0.020 

M 

JP-4  Fillstands  1993  Water  Data 


^■inn 

il^odL 

(Uiaite) 

Screening 
■^'■"Criteria'  ■ 

Location  ID  | 

lO-MW^Dl 

Gasoline  Range  Organics 

NA 

51  JB 

3,500 

210 

180 

(100) 

(100) 

(100) 

(100) 

Diesel  Range  Organics 

AKDRO 

NA 

13  JB 

■bh 

8  JB 

10  JB 

(Mg/L) 

(200) 

(200) 

(200) 

Benzene 

SW8020 

5 

0.476  B 

BHRmiB 

M 

(0.0830) 

IMSIlraBB 

:^-u.:03m'V'z 

bis(2-Ethylhexyl)phthalate 

6 

IBilB 

ND 

ND 

ND 

M 

(0.586) 

(0.574) 

(1.87) 

Arsenic 

0.05 

HBSHI 

0.0422 

0.0147 

0.0181 

M 

(0.000650) 

(0.000650) 

Lead 

0.015 

<0.00110 

0.00140  B 

<0.00110 

BBSI 

M 

■BESuEiiH 

JP-4  Fillstands  1994  Water  Data 


Building  1845  1992  Water  Data 


' 

Method' 

Screening 

LocatloB  ID 

/  ^  ;  Analyte  .  '  ^  i ' 

Gasoline  Range  Organics 

SW8020nK)d 

NA 

14,000 

ND 

ND 

(Mg/L) 

(2,500) 

(100) 

(100) 

Diesel  Range  Organics 

SW8015ME 

NA 

ND 

ND 

3,300 

(Mg/L) 

(200) 

(200) 

(380) 

1 , 1  -Diehl  oroethene 

SW8010 

7 

ND 

ND 

ND 

(tig/L) 

M 

(350) 

(0.70) 

(0.70) 

cis- 1 , 2-Dichloroethene 

70 

NA 

NA 

NA 

M 

trans- 1 ,2-Dichloroethene 

100 

ND 

ND 

ND 

M 

(120) 

(0.25) 

(0.25) 

Trichloroethene 

5 

' 

HjjjjnfflHjn 

M 

bis(2-EthyIhexyl)phthalate 

SW8270 

6 

7:5  JB 

160 

jii  ''' 

3.1  JB 

0«g/L) 

M 

(9.8) 

(10) 

(10) 

Cadmium 

SW6010 

0.005 

ND 

ND 

ND 

(mg/L) 

M 

(0.0050) 

(0.0050) 

(0.0050) 

Building  1845  1993  Water  Data 


'Method 

Screening 

ID 

f"''  ''  Analyte. 

(Cimts) 

Oritafe 

wsmm 

Gasoline  Range  Organics 

AKGRO 

NA 

1,700 

79  J 

45  JB 

(Mg/L) 

(100) 

(100) 

(100) 

Diesel  Range  Organics 

AKDRO 

NA 

8  JB 

4  JB 

4  JB 

(Mg/L) 

(200) 

(200) 

(200) 

1 , 1  -Dichioroethene 

SW8010 

7.0 

ND 

ND 

ND 

(Mg/L) 

M 

(10.0) 

(0.100) 

(0.501) 

cis- 1 ,2-DichIoroethene 

70 

NA 

NA 

NA 

M 

trans- 1 ,2-Dichloroethene 

100 

143 

ND 

ND 

M 

■— 

(0.100) 

(0.0448) 

Trichloroethene 

5 

M 

bis(2-EthylhexyI)phthalate 

SW8270 

6 

1.36  B 

1.21  B 

ND 

(Mg/L) 

M 

(0.611) 

(0.62) 

(1.83) 

Cadmium 

SW6010 

0.005 

0.00177  B 

0.00286  B 

(rag/L) 

M 

(0.00170) 

IfciiM 

(0.00170) 
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Method 

Screening 

Criteria 

Location  ID 

Anafyte 

<units) 

06-MW-01 

06-MW-02 

06.MW-06 

<^MW-07 

Gasoline  Range  Organics 

AKIOI 

NA 

3,800 

38  J 

13  J 

1  JB 

(Mg/L) 

(50) 

(50) 

(50) 

(50) 

Diesel  Range  Organics 

AK102 

NA 

55  J 

ND 

500 

25  J 

(Mg/L) 

(100) 

(100) 

(100) 

(100) 

1 , 1  -Dichloroethene 

SW8260 

5.65 

0.160 

ND 

ND 

(MgA-) 

(0.0806) 

(0.0806) 

(0.0806) 

(0.0806) 

cis-l,2-DichIoroethene 

70 

0.520 

ND 

ND 

M 

■■(4.71)  ' 

(0.0785) 

(0.0785) 

(0.0785) 

trans-l  ,2-Dichloroethene 

100 

185 

ND 

ND 

ND 

M 

(7.86) 

(0.131) 

(0.131) 

(0.131) 

Trichloroethene 

5 

7.S50 

77.7  . 

0.650 

ND 

M 

(11.0) 

1  (0.132) 

(0.0439) 

(0.0439) 

bis(2-Ethylhexyl)phthaIate 

SW8270 

6 

ND 

2.24 

ND 

ND 

(pg/L) 

M 

(0.804) 

(0.940) 

(0.944) 

(0.792) 

Cadmium 

SW6010 

0.005 

NA 

NA 

NA 

NA 

(mg/L) 

M 
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3.5  Control  Tower  Drum  Storage  Area, 

South  (SS013) 

This  section  presents  the  site  description, 
investigation  results,  conclusions,  and  recommen¬ 
dations  for  the  former  drum  storage  area  located 
near  the  present-day  control  tower  (Figure  1.1-1). 
Part  of  this  site,  referred  to  as  SS002,  was  included 
in  the  Stage  1  RI,  performed  from  1986  to  1988 
(USAF,  1989a).  Further  field  screening  and 
groundwater  and  soil  sampling  were  performed 
from  1993  to  1995  because,  on  the  basis  of  a 
review  of  aerial  photographs,  the  original  investi¬ 
gation  did  not  include  the  entire  area  where  drums 
had  been  stored.  The  part  of  the  site  currently 
under  investigation  is  SS013  and  does  not  include 
SS002. 

3.5.1  Site  Description 

The  CTDSA  is  a  former  storage  area 
where  spills  and  regular  dumpings  occurred  from 
drum  handling  during  the  period  from  the  1940s  to 
the  1960s.  As  described  in  the  Phase  I  Records 
Search  Report  (USAF,  1985),  the  site  (Spill/Leak 
No.  1)  is  an  unpaved  area  located  between  the 
runway  and  apron  that  stored  a  large  number  of 
drums  (stacked  horizontally,  about  3  high  and  10 
wide)  containing  unused  AVGAS,  JP-4,  JP-1, 
diesel  fuel,  solvents,  thinners,  cooking  fuel,  and 
possibly  some  waste  products.  Unused  drum 
residues  were  reportedly  dumped  on  the  ground 
regularly  prior  to  shipping  the  empty  drums  off 
site.  Aerial  photographs  (dating  from  1963  to 
1971)  indicate  that  the  drum  holding  area  extended 
from  the  southeastern  quadrant  of  the  present-day 
air  services  parking  ramp  to  600  ft  east  of  the 
control  tower  (approximately  500  ft  south  of  the 
dike  road). 

The  site  is  situated  on  level-graded  gravel 
fill.  Frozen  soils  were  encountered  in  boreholes 
from  10  and  30  ft  bgl  at  the  eastern  and  western 
portion  of  the  site,  respectively;  however,  no 
permafrost  was  encountered  at  the  center  of  the 
site.  Subsurface  soils  consist  of  coarse  and  fine 
silty  sands  with  traces  of  natural  organic  material. 


3.5.2  Background 

The  CTDSA  was  used  to  store  drums  as 
late  as  the  1970s,  as  verified  by  aerial  photographs. 
The  presence  of  contamination  is  supported  by 
boring  logs  from  the  construction  of  the  control 
tower  that  document  the  presence  of  fuel  odor  from 
soil  down  to  the  groundwater  level  (Norman 
Burgett,  personal  communication,  October  1992). 
Sampling  was  performed  during  the  Stage  1  RI 
(1986  to  1988),  but  the  area  investigated  did  not 
include  the  eastern  boundary  of  the  storage  area  as 
shown  in  the  aerial  photographs.  The  Stage  1  RI 
did  include  an  area  to  the  north,  where  20,000  to 
30,000  gal.  of  diesel  fuel  was  suspected  to  have 
been  discharged  to  the  ground  from  a  POL  fuel 
line  leak  (referred  to  as  Spill/Leak  No.  2  [ST003]; 
USAF,  1985).  Contamination  at  this  site  has  not 
been  substantiated,  and  it  is  currently  being  pro¬ 
posed  for  NFRAP  status. 

During  the  Stage  1  RI,  soil  samples  were 
collected  from  19  borings  drilled  to  the  water  table 
(approximately  15  ft  bgl)  and  analyzed  for  TPH, 
VOCs,  and  lead.  Low  levels  of  TPH  contami¬ 
nation  were  detected  in  soils  at  or  near  the  water 
table,  and  BTEX  components  (<  600-ppb  total 
BTEX)  and  lead  (maximum  59  mg/kg)  were  also 
detected  in  subsurface  soil  samples. 

Three  monitoring  wells,  shown  in  Figure 
3.5-1,  were  drilled  to  approximately  30  ft  during 
the  Stage  1  RI.  Groundwater  samples  were  col¬ 
lected  and  analyzed  for  petroleum  hydrocarbons, 
purgeable  halocarbons  and  aromatics,  and  lead. 
Groundwater  samples  from  all  three  wells  con¬ 
tained  low  levels  of  toluene  (0.6  to  5.4  pg/L)  and 
lead  (0.003  to  0.008  mg/L).  A  duplicate  ground- 
water  sample  from  MW-39  was  reported  to  contain 
0.063-mg/L  lead.  Since  the  original  sample  was 
reported  to  contain  only  0.008  mg/L,  these  data  are 
suspect.  Monitoring  wells  MW-037  and  -038 
contained  1.1  and  2.4  pg/L  of  benzene,  respec¬ 
tively.  From  1  to  3  pg/L  of  TCE  were  detected  in 
MW-038  (USAF,  1989a). 
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Also  during  the  Stage  1  RI,  a  soil  gas 
survey  was  conducted  with  a  GC  to  analyze  TPH 
vapors  extracted  from  probes  driven  into  the 
ground.  The  highest  values  were  detected  at  the 
center  and  western  boundaiy  of  the  original 
CTDSA  investigation  area,  where  soil  gas  concen¬ 
trations  were  approximately  10-ppmV  TPH. 

3.5.3  RI  Activities  and  Findings 

Field  investigations  conducted  at  the 
CTDSA  from  1993  to  1995  included  a  soil  gas 
survey  and  field  TPH  screening,  collection  of 
groundwater  samples  from  two  preexisting  moni¬ 
toring  wells,  and  collection  of  six  surface  soil 
samples.  All  sampling  locations  are  shown  in 
Figure  3.5-1;  the  analytical  results  for  soil  and 
water  samples  are  presented  in  Appendix  A  and 
are  summarized  in  the  attachment  to  Section  3.5. 
The  results  of  these  investigation  activities  are 
discussed  in  the  following  paragraphs. 

Because  the  Stage  1  RI  did  not  encompass 
the  entire  extent  of  the  former  CTDSA,  additional 
field  screening  was  performed  in  1993.  At  22 
locations  (in  two  lines  covering  the  length  of  the 
former  drum  storage  area),  soil  vapor  was  with¬ 
drawn  and  analyzed  with  a  PID  and  FID.  In 
addition  to  the  soil  gas  survey,  14  shallow  soil 
samples  (5  ft  bgl)  were  collected  from  within  the 
CTDSA  and  analyzed  for  AH  and  TPH  using  the 
field  IR  method.  Sample  locations  and  soil  gas 
survey  results  are  shown  in  Figure  3.5-1.  Results 
of  AH  and  TPH  analyses  are  given  in  Table  3.5-1. 

The  1993  soil  gas  data  from  the  CTDSA 
show  sporadic,  high  VOC  concentrations.  The 
results  from  the  soil  TPH/AH  screening  indicate 
low  to  moderate  concentrations  of  hydrocarbons. 
These  data  are  in  agreement  with  the  findings  of 
the  Stage  1  RI  and  may  be  characteristic  of  a  drum 
storage  area  where  spills  and  leaks  result  in  high 
levels  of  contamination  over  a  limited  areal  extent. 
Hot  spots,  which  may  result  from  these  types  of 
releases,  were  detected  at  soil  gas  sample  locations 
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A-02,  A-08,  A-11,  B-03,  B-09,  and  B-11  (see 
Figure  3.5-1).  Locations  with  the  highest  soil  gas 
concentrations  did  not  have  the  highest  TPH 
concentrations  (see  Table  3.5-1);  AH  detections 
were  all  less  than  or  equal  to  3  mg/kg. 


Table  3.5-1 

CTDSA  Soil  Field  Screening  Results 


;  Sampling 
:  Location 

Field  IR  Analysis  (mg/kg) '  1 

AH 

TPH 

A-Ol 

2 

34 

A-02 

ND 

64 

A-05 

ND 

99 

A-06 

1 

22 

A-07 

ND 

103 

A-08 

2 

27 

A-09 

2 

9 

A-10 

2 

7 

A-11 

3 

11 

B-Ol 

2 

30 

B-03 

1 

55 

B-04 

ND 

431 

B-09 

1 

40 

B-IO 

2 

18 

ND  =  Not  detected. 


Six  surface  soil  samples  were  collected  at 
the  CTDSA  in  1995  to  determine  the  nature  of  the 
soil  contamination  at  the  site  and  to  provide  data 
for  the  baseline  risk  assessment  (USAF,  1996). 
These  sample  locations,  shown  in  Figure  3.5-1, 
were  chosen  from  areas  of  the  site  that  are  not 
being  considered  for  part  of  a  tarmac  extension 
project  to  be  conducted  in  the  near  future.  Soils 
that  will  be  covered  with  pavement  will  not  pose  a 
risk  to  human  health  or  the  environment,  as  the 
pavement  will  eliminate  dust  and  minimize  the 
potential  for  contaminants  to  leach  into  the  ground- 
water. 

The  surface  soil  samples  were  generally 
made  up  of  gravelly  sand  fill.  No  staining  or  odor 
was  evident  in  the  samples  except  for  the  one 
collected  at  location  13-SS-06.  The  soil  at  this 
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location  consisted  of  gravelly  sand  fill  overlying 
dark  gray-brown  silty  clay  with  red  mottling  and  a 
faint  bum  odor. 

The  analytical  results  for  the  soil  samples 
are  summarized  in  the  attachment  to  Section  3.5. 
The  only  contaminant  that  exceeded  the  screening 
criteria  are  DRO,  which  were  detected  in  five  out 
of  the  six  samples.  However,  concentrations 
exceeded  the  State  of  Alaska  cleanup  criterion  of 
200  mg/kg  in  only  two  of  the  samples.  Samples 
collected  at  locations  13-SS-02  and  -05  contained 
220  and  500  mg/kg  of  DRO,  respectively.  Qualita¬ 
tive  examination  of  the  raw  analytical  data  reveals 
that  the  DRO  are  most  likely  a  result  of  the  pres¬ 
ence  of  motor  oil  in  the  surface  soil.  Other  con¬ 
taminants  detected  in  the  surface  soils  at  the 
CTDSA  were  benzo(a)pyrene  and  antimony. 
Neither  of  these  compounds  exceeded  the  indus¬ 
trial  RBCs  of  390  pg/kg  and  410  mg/kg,  respec¬ 
tively.  Benzo(a)pyrene  was  detected  in  one  sample 
(13-SS-Ol)  at  89.6  pg/kg;  it  was  not  detected  in 
any  other  samples.  Antimony  was  detected  in  all 
of  the  samples  collected  at  the  CTDSA.  However, 
it  only  exceeded  the  background  UTL  of  30  mg/kg 
in  three  of  the  samples  (13-SS-Ol,  -03,  and  -06  at 
32.0,  30.5,  and  49.2  mg/kg,  respectively). 

Samples  were  collected  from  monitoring 
wells  MW-037  and  MW-038  during  the  1994  field 
season.  MW-039  was  damaged  beyond  repair  and 
a  sample  could  not  be  retrieved.  TCE  was  detected 
at  9.3  pg/L  at  MW-038,  above  the  5-pg/L  MCL, 
and  0.33  pg/L  at  MW-037.  Very  low  levels  of 
other  organic  compounds  were  detected,  but  these 
levels  were  well  below  the  screening  criteria. 
Selenium  was  detected  at  a  concentration  of  0.06 
mg/L,  in  excess  of  both  the  0.05  MCL  and  the 
0.027  background  UTL.  However,  this  concentra¬ 
tion  is  below  the  SQL,  and  is  similar  to  levels  seen 
in  laboratory  and  field  blanks. 


3.5.4  Conclusions 

Data  from  soil  and  soil  gas  screening 
conducted  at  the  CTDSA  in  1993  indicate  the 
presence  of  limited  areas  of  elevated  VOC  and 
TPH  concentrations.  Laboratory  confirmation  of 
surface  soil  sampling  conducted  at  this  site  in  1995 
indicated  the  presence  of  DRO,  possibly  from 
motor  oil,  in  excess  of  the  screening  criteria. 
However,  no  staining  or  odor  were  noted  at  the 
sampling  locations  where  the  detections  occurred, 
and  the  majority  of  the  soil  samples  contained  little 
or  no  detectable  GRO.  These  data  are  consistent 
with  minor  surface  soil  contamination  from  small 
leaks  and  spills.  The  BLM  uses  the  eastern  portion 
of  the  site  to  park  aircraft  and  refueling  trucks. 
Vehicle  traffic  may  also  occur  at  other  parts  of  the 
site,  and  small  aircraft  may  taxi  through  this  area  as 
well.  Aircraft  and  vehicle  traffic  are  likely  to  be 
sources  of  DRO  at  this  site. 

The  Stage  1  RI  documented  the  presence 
of  TCE  in  groundwater  samples  from  one  of  the 
downgradient  wells  (MW-038).  A  sample  col¬ 
lected  from  this  well  in  1994  was  found  to  contain 
TCE  in  excess  of  the  5-pg/L  MCL.  It  appears  that 
small  leaks  and  spills  from  dmm  handling  activi¬ 
ties  at  this  site  may  have  resulted  in  the  presence  of 
TCE  in  the  groundwater. 

3.5.5  Recommendations 

A  portion  of  the  area  investigated  is  slated 
to  be  paved  over  to  expand  the  tarmac  near  the 
control  tower  (see  Figure  3.5-1).  This  action  will 
eliminate  soil  exposure  pathways  from  the  area 
being  paved.  The  baseline  risk  assessment  was 
performed  using  the  results  of  the  1994  groundwa¬ 
ter  sampling  and  1995  soil  sampling  to  determine 
the  potential  risks  to  human  or  ecological  receptors 
(USAF,  1996).  No  significant  risk  to  human 
health  or  the  environment  was  identified  in  the  risk 
assessment.  An  NFRAP  decision  document  will 
be  prepared  for  the  CTDSA. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes  Sample  Type  Code 


'  Scr^ning^Criteilii; "  ^ 

llliiill 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  in  Risk-Based 
Concentrations  (RBC),  Carcinogenic 
Level 

RC 

EPA  Region  III  RBC,  Noncarcinogenic 
Level 

RN 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

la6)de 

Surface  Soil 

SS 

Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

SW 

Data  Flags 


NA 

Sample  was  not  analyzed  for  indicated  parameter. 

ND 

Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 

< 

The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria. 

(  ) 

SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. 

B 

Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 

E 

Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 

F 

Interference  or  coelution  suspected. 

J 

Reported  analyte  concentration  is  less  than  SQL. 

K 

Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns. 

L 

Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 

P 

Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte. 

R 

Result  has  been  invalidated — see  Appendix  B  (QAJQC)  for  details. 

S 

Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 

T 

Second-column  confirmation  analysis  was  not  performed. 

X 

One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 

Y 

Sample  analyzed  at  lowest  possible  dilution  due  to  extract  viscosity  and  matrix  effects. 

Z 

Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 

Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 

Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 
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3.6  Drums,  Perimeter  Dike  (SS007) 

Field  screening  was  conducted  at  the 
Drums,  Perimeter  Dike  site  (perimeter  dike,  dike 
road)  during  the  1993  field  season.  This  investiga¬ 
tion  is  not  related  to  the  drum  removal  being 
conducted  as  an  interim  remedial  action  (IRA)  to 
the  north  and  west  of  the  installation.  However, 
both  potential  sources  of  contamination  are  consid¬ 
ered  to  be  part  of  SS007. 

3.6.1  Site  Description 

The  perimeter  dike  surrounds  the  entire 
Galena  Airport  facility  (see  Figure  1.1-1)  and 
ranges  in  height  from  just  above  ground  level  to 
about  20  ft  above  grade.  A  frequently  used  road 
runs  along  the  top  of  the  entire  dike,  and  most 
sides  of  the  dike  are  thickly  vegetated,  predomi¬ 
nantly  with  small  willows.  To  the  north  of  the 
diked  area  much  of  the  land  is  poorly  drained  and 
marshy;  the  land  around  the  rest  of  the  dike  is 
generally  well  drained.  Vegetable  gardens  used  by 
Galena  residents  are  located  between  the  runway 
and  the  south  central  part  of  the  dike  road.  Many 
of  the  sites  that  have  been  studied  as  part  of  this 
RI,  as  well  as  other  potential  source  areas,  are 
situated  along  the  dike  road. 

3.6.2  Background 

The  perimeter  dike  was  constructed  in  the 
1940s  to  protect  the  Galena  Airport  from  annual 
flooding  of  the  Yukon  River.  The  dike  is  reported 
to  have  been  constructed  of  used  55-gal.  drums 
that  had  been  crushed  or  filled  with  sand.  If  these 
drums  contained  waste  or  waste  residue,  they  may 
be  a  potential  source  of  contamination;  however, 
the  report  that  the  dike  is  constructed  of  drums  has 
not  been  confirmed.  No  previous  investigations 
have  been  conducted  at  this  site. 

Another  source  area  associated  with  Site 
SS007  is  the  wooded  area  surrounding  the  dikes  to 
the  north  and  west  where  thousands  of  drums  have 
been  dumped.  Drum  removal  activities  being 
conducted  at  this  source  area  are  not  associated 
with  this  investigation. 


3.6.3  RI  Activities  and  Findings 

A  literature  search  of  construction  docu¬ 
mentation  and  historic  accounts  of  excavation 
along  the  dike  did  not  uncover  any  evidence  that 
substantiates  the  claim  that  the  dike  was  con¬ 
structed  of  crushed  or  sand-filled  drums.  The  dike 
was  constructed  over  50  years  ago  and  as-built 
drawings  have  not  been  found.  The  Air  Force 
conducted  a  visual  inspection  of  the  dike  in  Sep¬ 
tember  1993  to  document  any  signs  of  drums 
eroding  from  the  sides  of  the  dike.  There  was  no 
observable  evidence  that  indicated  that  drums  were 
used  in  the  construction  of  the  dike.  During  the 
drum  removal  interim  action  begun  by  the  Air 
Force  in  the  summer  of  1993,  several  banks  of 
drums  were  discovered  that  appear  to  have  been 
welded  together  for  construction  purposes.  These 
units  were  composed  of  six  topless  drums  that 
were  welded  to  a  rebar  grid.  It  is  possible  that 
these  banks  of  drums  were  left  over  from  past 
construction  activities  and  may  be  related  to  the 
construction  of  the  dike.  The  drums  appeared  to 
be  empty  and  free  of  residual  product. 

Fifty-seven  soil  gas  samples  were  collected 
at  the  locations  shown  in  Figure  3.6-1 .  All  of  these 
locations  were  screened  with  a  PID  and  CAT,  and 
the  results  are  shown  in  blue  (PID)  and  red  (CAT). 
The  PID  responds  only  to  compounds  that  contain 
double  bonds  (and  ethers,  aldehydes,  and  ketones 
with  less  sensitivity),  and  the  CAT  responds  to  all 
combustible  compounds.  Soil  samples  were 
collected  at  10  of  the  screening  locations,  where 
high  concentrations  of  VOCs  were  detected  in  soil 
gas.  These  soil  samples  were  analyzed  for  TPH 
and  AH  using  the  field  IR  method,  a  modified 
version  of  EPA  Method  418.1.  Whereas  the  soil 
gas  instruments  measure  only  volatile  compounds, 
the  IR  method  (TPH  and  AH)  measures  mostly 
nonvolatile  freon-extractable  compounds.  The 
results  of  these  analyses  are  shown  in  Table  3.6-1. 

Only  eight  of  the  soil  gas  hydrocarbons  fell 
below  20  ppmV  on  the  CAT;  most  results  were 
greater  than  100  ppmV.  The  maximum  hydrocar- 
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bon  concentration  measured  by  this  instrument  was 
2200  ppmV  at  location  44;  all  other  hydrocarbon 
concentrations  were  below  600  ppmV.  Most  PID 
results  were  below  10  ppmV,  or  were  not  detected 
at  all. 


Table  3.6-1 

Drums,  Perimeter  Dike 
Soil  Field  Screening  Results 


Point 

Depth  (jft) 

AH  (mg/kg) 

TPH  (ms/ks) 

4 

5 

1 

3 

10  A 

9 

1 

9.7 

10  B 

9 

1 

3.9 

15 

5 

1 

14.9 

15 

10 

8 

44.3 

22 

5 

5.3 

28 

24 

5 

4 

4 

29  A 

4 

8 

16 

29  B 

4 

14 

21.8 

36  A 

5 

3 

25 

36  B 

5 

3 

5 

41 

5 

1 

15.4 

44 

3 

4.4 

12.3 

56 

3 

2 

55 

The  concentration  of  TPH  and  AH  in  soil 
samples  from  around  the  dike  was  generally  very 
low.  TPH  concentrations  ranged  from  3  ppm  at 


location  4  to  55  ppm  at  location  57.  The  AH  levels 
were  consistently  lower,  ranging  from  1  to  14  ppm. 

3.6.4  Conclusions 

The  reported  claim  that  drums  were  used 
in  the  construction  of  the  perimeter  dike  is  unsub¬ 
stantiated.  The  results  of  field  screening  activities 
conducted  along  the  length  of  the  dike  suggest  that 
the  dike  is  not  releasing  significant  contamination 
to  the  soil  and  does  not  pose  a  threat  to  the  ground- 
water.  The  discrepancy  between  soil  gas  instru¬ 
ment  response  may  be  attributed  to  the  presence  of 
naturally  occurring  methane  in  the  soil  surrounding 
the  dike.  The  presence  of  several  potential  sources 
of  VOCs  along  the  dike  road  also  make  the  data 
difficult  to  interpret. 

3.6.5  Recommendations 

The  low  levels  of  TPH  measured  in  soils 
from  around  the  dike  do  not  constitute  a  potential 
source  of  contamination.  Therefore,  it  is  recom¬ 
mended  that  this  source  area  be  removed  from 
consideration  at  Site  SS007.  Following  comple¬ 
tion  of  the  drum  removal  activities  being  con¬ 
ducted  north  and  west  of  the  Galena  Airport 
installation,  an  NFRAP  decision  document  should 
be  prepared  for  this  site. 
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Figure  3.6-1.  Soil  Gas  Survey  Results  for 
the  Perimeter  Dike  Site  (SS007) 
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3.7  Southeast  Runway  Fuel  Spill  (STOlO) 

The  Southeast  Runway  Fuel  Spill  site  is 
located  just  south  of  the  airstrip  and  includes  a 
shallow  ditch  that  runs  roughly  parallel  to  the 
runway  (Figure  1.1-1).  This  is  the  location  of  a 
reported  fuel  release  that  occurred  during  the 
winter  of  1984.  The  purpose  of  the  investigation 
at  this  site  was  to  confirm  the  presence  of  soil  and 
groundwater  contamination,  to  delineate  the  nature 
and  extent  of  contamination,  and  to  collect  suffi¬ 
cient  data  to  complete  a  baseline  risk  assessment. 

The  conceptual  diagram  for  the  Southeast 
Runway  Fuel  Spill  is  presented  in  Figure  3.7-1. 
This  diagram  provides  a  plan  view,  a  geologic 
cross  section,  and  a  table  that  lists  the  range  of 
detected  concentrations  for  analytes  that  have 
exceeded  their  screening  criteria.  The  area  of 
contamination,  as  determined  by  soil  gas  data,  is 
shown  on  the  plan  view,  as  are  all  the  soil  and 
water  sampling  locations. 

3.7.1  Site  Description 

The  Southeast  Runway  Fuel  Spill  site  is 
located  inside  of  the  perimeter  dike  in  a  low-lying 
area  that  is  bounded  to  the  north  by  the  runway  and 
to  the  south  by  the  dike  road.  The  site  is  vegetated 
primarily  with  grass;  the  state  mows  the  area 
p)eriodically  to  keep  willows  or  other  tall  vegetation 
from  growing  too  near  the  runway.  Several  gar¬ 
dens,  maintained  by  inhabitants  of  Galena,  grow 
along  the  southern  edge  of  the  site.  Surface  drain¬ 
age  from  the  ditch  flows  to  the  west  and  accumu¬ 
lates  against  a  dike.  In  the  spring,  standing  water 
is  common  in  the  lowest  portions  of  the  site. 
Accumulated  water  evaporates  or  infiltrates  the 
soil. 

3.7.2  Background 

Site  STO 1 0  was  reportedly  contaminated  in 
1984  from  a  pipeline  leak.  During  an  interview,  a 
Galena  resident  stated  that  a  spill  occurred  at  this 
location  when  the  ground  was  frozen  and  covered 
with  snow  (Danny  Patrick,  personal  communica¬ 


tion,  4  October  1992).  The  source  of  the  spill 
appeared  to  be  the  4-in.-diameter  diesel  pipeline 
that  leads  from  the  barge  loading  area  under  the 
runway  to  the  POL  Tank  Farm.  The  spill  volume 
is  unknown,  but  fuel  reportedly  covered  the  ground 
and  accumulated  in  the  drainage  ditch  south  of  the 
runway.  The  accumulated  fuel  was  reported  to 
have  been  removed  from  the  ground  before  signifi¬ 
cant  amounts  could  infiltrate  the  frozen  soil. 

The  ruptured  diesel  line  was  replaced  with 
a  6-in.-diameter  diesel  and  8-in.-diametef  JP-4 
pipeline  that  were  rerouted  along  the  south  side  of 
the  mnway  in  1988  (21st  Civil  Engineering  Squad¬ 
ron,  drawing  no.  86E008,  3  March  1986,  with 
changes  made  in  1988).  The  abandoned  4-in.- 
diameter  pipeline  was  to  be  removed  where  it  was 
above  ground  or  interfered  with  the  installation  of 
the  new  pipeline.  Where  the  old  pipeline  ran 
under  the  ranway,  it  was  to  be  abandoned  in  place 
for  a  distance  of  25  ft  on  either  side  of  the  runway 
shoulder.  All  piping  that  was  abandoned  in  place 
was  to  be  drained,  flushed,  and  capped  with  14-in. 
steel  plates  or  plugged  with  concrete. 

A  barrel  dump  was  also  located  at  the 
Southeast  Runway  Fuel  Spill  area.  This  dump  is 
noted  on  the  plot  plan  for  the  fuel  line  abandon¬ 
ment  and  reinstallation  project.  Several  drums  can 
be  seen  protruding  from  the  ground  at  the  site.  In 
addition  to  the  fuel  line  leak  and  barrel  dump, 
other  potential  sources  of  contamination  have  been 
identified  at  the  Southeast  Runway  Fuel  Spill  site 
(Assistant  Airport  Manager  Dick  Evans,  personal 
communication,  17  July  1995).  A  tar  pit,  which 
has  been  covered  over,  was  once  present  at  the  site, 
and  some  patches  of  tar  are  still  visible  at  the 
surface.  A  building  that  was  located  in  the  area 
burned  down;  the  contents  or  purpose  of  the 
building  are  unknown. 

A  nearby  site  (JP-4  Fuel  Tank  leak, 
SS004),  shown  in  Figure  1.1-1,  was  investigated 
during  the  Stage  1  RI  (USAF,  1989a)  in  response 
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Figure  3.7-1.  Conceptual  Diagram  for  the 
Southeast  Runway  Fuel  Spill  (STOlO) 
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to  an  accident  that  resulted  in  a  POL  tank  truck 
releasing  approximately  4,000  gal.  of  JP-4  fuel. 
During  that  study,  petroleum  hydrocarbons  were 
detected  in  the  soil.  The  contaminated  soil  was 
removed  and  no  further  action  was  recommended. 
The  JP-4  spill  from  the  tanker  did  not  contribute  to 
the  contamination  at  the  Southeast  Runway  Fuel 
Spill  site. 

3.7  J  RI  Activities  and  Findings 

An  investigation  was  conducted  at  the 
Southeast  Runway  Fuel  Spill  area  during  the  1993 
and  1995  field  seasons.  Field  screening  using  soil 
gas,  field  IR  analysis  of  soils,  and  laboratory 
analysis  of  DPT  water  samples  was  conducted  to 
determine  the  extent  of  fuel  contamination  at  the 
site.  Laboratory  confirmation  analysis  was  per¬ 
formed  for  surface  and  subsurface  soils  and 
groundwater  to  determine  the  nature  and  concen¬ 
tration  of  site  contaminants.  Figure  3.7-1  shows 
the  locations  of  all  samples  collected  at  the  site. 
The  Attachment  to  Section  3.7  summarizes  the 
laboratory  confirmation  data. 

During  1993,  field  screening  was  con¬ 
ducted  southeast  of  the  main  runway  to  document 
the  presence  of  hydrocarbons  in  the  soil  and  to 
determine  the  extent  of  the  fuel  spill  along  the 
ditch.  Twenty-four  soil  vapor  samples  were  col¬ 
lected  along  the  ditch  at  depths  of  5  ft.  The  sam¬ 
ples  were  analyzed  with  the  PID  and  CAT.  No 
appreciable  hydrocarbon  detections  were  found  in 
sample  locations  1  through  13  with  either  instru¬ 
ment.  An  abrupt  increase  in  organic  vapor  concen¬ 
tration  was  observed  in  sample  locations  14 
through  23.  Concentrations  ranged  from  104  to 
764  ppmV  as  measured  with  the  PID  analyzer  and 
from  86  to  1250  ppmV  as  measured  with  the  CAT 
analyzer.  The  results  from  the  instruments  corre¬ 
late  very  well:  the  sharp  increase  in  hydrocarbon 
concentration  was  noted  with  both  instruments  at 
the  same  location.  Similarly,  an  abrupt  decrease  in 
hydrocarbon  concentration  was  found  with  both 
instruments  in  sample  location  24.  The  PID 
detections  indicate  the  presence  of  alkenes  and 


aromatics  (BTEX),  or  other  double-bond  com¬ 
pounds.  The  CAT  detections  indicate  the  presence 
of  combustible  hydrocarbons.  The  similar  re¬ 
sponses  by  the  two  instruments  indicate  the  pres¬ 
ence  of  relatively  fresh  fuels.  Double-bond  com¬ 
pounds  break  down  most  rapidly,  and  therefore, 
are  significantly  lower  in  concentration  than  other 
hydrocarbons  in  an  older,  weathered  spill. 

On  the  basis  of  the  results  of  the  soil  gas 
survey,  16  shallow  soil  samples  were  collected 
from  locations  10  through  24  and  analyzed  in  the 
field  IR  laboratory  to  determine  the  presence  of 
hydrocarbons  in  the  soil.  The  TPH  and  AH  results 
for  these  samples  are  shown  in  Table  3.7-1. 
Samples  from  locations  14  through  22  exhibited 
TPH  concentrations  of  at  least  one  order  of  magni¬ 
tude  higher  than  flanking  locations,  confirming  the 
east-west  extent  of  contamination  found  with  the 
soil  gas  screen.  Sample  location  15  exhibited  the 
highest  TPH  concentration  (16,500  mg/kg). 


Table  3.7-1 

Southeast  Runway  Soil  Field  Screening 
Results 


ND  =  Not  detected. 


During  1995,  additional  investigation 
activities  were  conducted  at  the  Southeast  Runway 
Fuel  Spill  site  to  confirm  the  extent  of  soil  contam- 
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ination  and  determine  the  nature  of  the  contami¬ 
nants  and  the  extent  of  potential  groundwater 
contamination.  Additional  soil  gas  data  were 
gathered  south  of  the  ditch  line  to  help  direct 
sampling  activities.  On  the  basis  of  the  soil  gas 
data,  DPT  water  samples  were  collected  and 
analyzed  for  DRO.  These  data  were  then  used  to 
determine  the  optimum  locations  of  monitoring 
wells  and  soil  samples.  The  results  of  the  ground- 
water  screening  data  are  shown  in  Table  3.7-2. 


Table  3.7-2 
Southeast  Runway 

Groundwater  Field  Screening  Results 


E 

Location  ID 

Diesel  Range  Organics 

SE-GP-01 

9,200 

(100) 

SE-GP-02 

940 

(100) 

SE-GP-03 

200 

(100) 

SE-GP-04 

30J 

(100) 

SE-GP-05 

ND 

(100) 

SE-GP-06 

80J 

(100) 

SE-GP-07 

130 

(100) 

SE-GP-08 

130 

(100) 

SE-GP-09 

80J 

(100) 

SE^GP-IO 

60J 

(100) 

( )  =  Sample  quantitation  limit  (SQL). 


Three  soil  borings  were  sampled  at  two 
intervals  each  along  the  ditch  line.  The  sample 
from  the  easternmost  location  (SE-SB-01)  at  a 
depth  of  6  to  7.5  ft  bgl  was  found  to  contain  DRO, 
GRO,  and  BTEX  compounds  in  excess  of  the  State 
of  Alaska  cleanup  levels.  This  sample  is  believed 
to  be  located  very  near  to  the  source  of  the  fuel 
contamination.  Soils  at  this  location  were  unusu¬ 
ally  fine  grained  (primarily  silts  and  clays)  com¬ 
pared  to  the  sands  and  silts  predominant  in  the 


subsurface  in  Galena.  This  location  also  exhibited 
characteristics  indicating  reducing  conditions  (i.e. 
dark  gray  soil  color),  which  are  not  very  common 
in  the  subsurface  at  Galena  Airport.  One  other 
deep  interval  soil  sample,  collected  at  a  depth  of  5 
to  6.5  ft  at  location  SE-SB-03,  contained  concen¬ 
trations  of  DRO  and  GRO  in  excess  of  State  of 
Alaska  cleanup  levels,  and  small  quantities  of 
xylene.  This  location  corresponds  with  the  wes¬ 
ternmost  boundary  of  the  soil  contamination  as 
determined  by  the  soil  gas  data.  Soils  at  this 
location  were  coarser  grained  and  were  the  olive 
brown  color  more  typical  of  subsurface  soils  in 
Galena,  indicating  more  oxidizing  conditions.  The 
coarser  grained  soils  at  this  location  may  have 
allowed  for  the  eventual  infiltration  of  fuel  that 
flowed  along  the  surface  of  the  ditch. 

The  shallow  interval  samples  (0  to  0.5  ft) 
collected  along  the  ditch  line  all  contained  lower 
concentrations  of  DRO.  Only  one  shallow  interval 
sample,  collected  from  location  SE-SB-01,  ex¬ 
ceeded  the  State  of  Alaska  cleanup  level  for  DRO 
of  200  mg/kg.  None  of  the  other  surface  interval 
soil  samples  contained  any  other  fuel  constituents 
(GRO  or  BTEX)  at  concentrations  exceeding  the 
SQL.  Surface  soil  sample  5E-SB-001  also  con¬ 
tained  benzo(a)pyrene  and  dibenz(a,h)anthracene 
in  excess  of  the  residential  RBC  of  88  pg/kg. 

Soil  samples  were  also  collected  at  three  of 
the  four  monitoring  well  locations  at  the  Southeast 
Runway  Fuel  Spill  area.  Samples  were  collected  at 
a  depth  of  10  to  12  ft  bgl  from  the  well  bore  of  SE- 
MW-02,  -03,  and  -04.  In  addition,  a  surface  soil 
sample  (SE-SS-01)  was  collected  from  the  same 
location  as  SE-MW-04.  With  the  exception  of 
150-mg/kg  DRO  in  SE-SS-01,  none  of  these  soil 
samples  were  found  to  contain  significant  quanti¬ 
ties  of  site  contaminants. 

Groundwater  samples  were  collected  from 
all  four  monitoring  wells  installed  at  the  site. 
Benzene  was  measured  at  58. 1  pg/L  in  the  ground- 
water  sample  from  monitoring  well  SE-MW-01, 
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exceeding  the  MCL  of  5  pg/L.  DRO  and  GRO 
were  also  detected  in  this  sample  at  elevated 
concentrations:  9,300  and  790  pg/L,  respectively. 
DRO  were  the  only  fuel  constituents  detected 
above  the  SQL  in  groundwater  samples  from  the 
other  wells.  Samples  from  SE-MW-02  and  -03 
contained  770  and  710  pg/L  of  DRO,  respectively; 
the  sample  from  SE-MW-04  contained  330  pg/L. 
The  sample  from  SE-MW-04,  the  monitoring  well 
farthest  downgradient  of  the  source,  also  con¬ 
tained  concentrations  of  chloromethane  and  1,2- 
dichloromethane  approaching  the  screening  criteria 
of  1.4  and  5  pg/L,  respectively. 

Several  metals  exceeded  the  screening 
criteria  in  groundwater  samples  from  the  Southeast 
Runway  Fuel  Spill  area.  Arsenic,  cadmium, 
selenium,  and  thallium  were  all  detected  at  concen¬ 
trations  exceeding  the  MCLs  and/or  UTLs.  How¬ 
ever,  most  of  these  detections  were  below  the  SQL 
and,  in  the  case  of  cadmium,  were  seen  in  labora¬ 
tory  and  field  blanks  at  similar  concentrations. 
Only  selenium,  in  the  sample  from  SE-MW-01, 
and  thallium,  in  the  sample  from  SE-MW-04, 
exceeded  the  MCL  and  UTL  as  well  as  the  SQL. 

The  concentration  of  dissolved  iron  in 
samples  from  SE-MW-01  are  two  to  three  orders 
of  magnitude  higher  than  those  measured  in  sam¬ 
ples  from  the  other  three  wells  (see  Appendix  A). 
Because  iron  is  far  more  soluble  as  the  reduced 
ferrous  (Fe  ion  than  the  oxidized  ferric  (Fe 
ion,  these  data  suggest  the  presence  of  reducing 
conditions  in  the  vicinity  of  SE-MW-01.  This 
supports  the  observation  of  reducing  conditions 
made  during  soil  sampling  at  nearby  SE-SB-01. 

3.7.4  Conclusions 

On  the  basis  of  the  field  screening  and 
laboratoiy  confirmation  results,  it  appears  that  the 
reported  fuel  line  rupture  occurred  near  the  eastern 
end  of  the  ditch.  Soil  contaunination  due  to  the 
fuel  leak  is  limited  to  the  ditch  line,  and  groundwa¬ 
ter  contamination  extends  downgradient  (south  and 
west)  of  the  ditch.  Contaminants  of  concern 


include  DRO,  GRO,  and  BTEX  in  the  immediate 
vicinity  of  the  leak;  however,  only  DRO  are  de¬ 
tected  any  distance  from  the  source.  This  is  con¬ 
sistent  with  site  evidence  that  indicates  reducing 
conditions  near  the  leak.  The  high  contaminant 
loading  and  low  permeability  in  the  immediate 
vicinity  of  the  leak  appears  to  have  depleted  the 
available  oxygen,  limiting  the  microbial  action 
necessary  to  break  down  the  BTEX  components. 
Lower  concentrations  of  DRO  in  the  surface  soils 
along  the  ditch  may  reflect  residual  diesel  from  the 
spill,  or  the  presence  of  hydrocarbons  in  runoff 
from  the  runway.  Although  the  ground  was  report¬ 
edly  frozen  at  the  time  of  the  pipeline  rupture, 
subsurface  soil  contamination  at  the  western  edge 
of  the  plume  may  indicate  the  infiltration  of  fuels 
flowing  along  the  ditch  upon  encountering  coarser 
grained  soils. 

The  presence  of  other  site  contaminants, 
such  as  chlorinated  solvents  in  groundwater  and 
PNAs  in  soils,  are  likely  to  be  the  result  of  other 
sources  at  the  site,  such  as  the  drums,  the  tar  pit,  or 
the  burned-down  building. 

The  detections  of  selenium  and  thallium  in 
groundwater  may  be  a  function  of  the  high  detec¬ 
tion  limit  of  the  analytical  method  (SW846  Method 
6010  for  ICP),  which  exceeds  the  MCL  of  these 
analytes.  There  is  no  known  source  at  the  South¬ 
east  Runway  Fuel  Spill  site  for  either  of  these 
elements. 

3.7.5  Recommendations 

The  baseline  risk  assessment  conducted  for 
the  Southeast  Runway  Fuel  Spill  indicated  that  the 
only  potential  risk  to  human  health  would  come 
from  beryllium  in  the  groundwater,  for  which  there 
is  no  known  source  at  the  site  and  which  may  be 
attributable  to  background  (US  AF,  1996).  There¬ 
fore,  the  human  health  assessment  findings  do  not 
warrant  remedial  action  at  the  site.  However,  field 
screening  and  laboratory  data  indicate  that,  al¬ 
though  the  leak  is  more  than  10  years  old,  the 
contamination  is  not  attenuating  in  the  area  of  the 
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source,  likely  because  of  reducing  conditions. 
Therefore,  it  is  recommended  that  a  limited 
bioventing  effort  be  conducted  in  the  immediate 
vicinity  of  the  pipeline  leak  at  the  Southeast  Run¬ 
way  Fuel  Spill.  In  addition,  a  record  search  and 
interview  of  involved  personnel  should  be  con¬ 
ducted  to  confirm  that  the  pipeline  that  runs  under 
the  runway  was  cleaned  and  abandoned  according 
to  plan  and  does  not  represent  a  continuing  source 
of  contamination  at  the  site.  If  this  pipeline  was 
not  properly  abandoned,  it  should  be  cleaned  and 
properly  abandoned. 


Other  potential  sources  of  contamination 
at  the  site,  such  as  the  drums  and  the  tar  pit,  should 
be  evaluated  with  regard  to  age  and  extent  in  order 
to  assess  whether  they  constitute  a  continuing 
source  of  contamination  at  the  Southeast  Runway 
Fuel  Spill  area.  The  ecological  risk  assessment  has 
indicated  that  there  may  be  some  risk  to  avian  life 
because  of  PNAs  in  the  surface  soils  at  the  site. 
These  compounds  may  be  associated  with  the  tar 
pit. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes  Sample  Type  Code 


Screening  Criteria 

Code 

■ 

mCode 

State  of  Alaska  Cleanup  Levels 

AK 

■ 

Surface  Soil 

ss 

Maximum  Contaminant  Level  (MCL) 

M 

I 

Soil  Boring 

SB 

EPA  Region  III  Risk-Based 
Concentrations  (RBC),  Carcinogenic 
Level 

RC 

■ 

Sediment 

SD 

■ 

Hand  Auger 

HA 

EPA  Region  III  RBC,  Noncarcinogenic 
Level 

RN 

■ 

Groundwater  from  Monitoring  Well 

MW 

■ 

Groundwater  from  Water  Supply  Well 

GW 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

■ 

Surface  Water 

sw 

Data  Flags 


Flag 

DeSfinition 

NA 

Sample  was  not  analyzed  for  indicated  parameter. 

ND 

Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 

< 

The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria 

(  ) 

SQL— calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. 

B 

Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks 

E 

Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable 

F 

Interference  or  coelution  suspected. 

J 

Reported  analyte  concentration  is  less  than  SQL. 

K 

Peak  did  not  meet  method  identification  criteria— analyte  not  detected  on  both  primary  and  secondary  GC  columns 

L 

Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 

P 

Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontar^et  analvte 

R 

Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. 

S 

Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 

T 

Second-column  confirmation  analysis  was  not  performed. 

X 

One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flas-eed  with  an  X 

Y 

Sample  analyzed  at  lowest  possible  dilution  due  to  extract  viscosity  and  matrix  effects 

Z 

Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 

Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  oresented  in  Anoendix  A) 

Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D 

Southeast  Runway  1995  Soil  Data 
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Southeast  Runway  1995  Water  Data 


Method 

<UiiIts) 

Screenmg 

Criteria 

Locatioii  ID 

SE-MW^I 

SE^MW^03 

SE*MW4)4 

Gasoline  Range  Organics 

AKIOI 

NA 

790 

21  J 

15  J 

12  J 

(^g/L) 

(50) 

(50) 

(50) 

(50) 

Diesel  Range  Organics 

AK102 

NA 

9,300 

770 

710 

330 

(Mg/L) 

(100) 

(100) 

(100) 

(100) 

Benzene 

SW8260 

5 

ND 

ND 

0.0505  J 

(Mg/L) 

M 

(omy  • 

(0.122) 

(0.122) 

(0.122) 

Chloromethane 

1.4 

ND 

ND 

ND 

1.19 

RC 

(0.268) 

(0.0893) 

(0.0893) 

(0.0893) 

1 ,2-Dichloroethane 

5 

1.07 

ND 

ND 

WBSM 

M 

(0.144) 

(0.0481) 

(0.0481) 

■BH 

Tetrachloroethene 

5 

1.74  B 

0.0346  BJ 

ND 

0.0289  BJ 

M 

(1.26) 

(0.420) 

(0.420) 

(0.420) 

Arsenic 

SW6010 

0.05 

0.0320  J 

<0.0468 

<0.0468 

<0.0468 

(mg/L) 

M 

(0.0468) 

Cadmium 

0.005 

<0.00386 

i  0.00323  BJ 

0.00424  B 

M 

;  (O.OO3S0 

(0.00386) 

(0.00386) 

Selenium 

0.05 

ai42 

<0.0891 

!  M 

(0^0891) 

(0.0891) 

(0.0891) 

Thallium 

0.002 

<0.0833 

IIKHIIII 

0.204 

M 

'  (aOS33> 
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3.8  Landfills  at  Galena  Airport 

Two  landfills,  the  Alternate  Landfill  and 
the  Southwest  Dump  (Figure  1.1-1),  were  investi¬ 
gated  as  part  of  the  RI  conducted  at  the  Galena 
Airport.  The  Alternate  Landfill  is  located  on  the 
north  side  of  the  Perimeter  Dike  about  one-quarter 
mile  west  of  the  road  leading  to  the  radar  tower 
and  the  FPTA.  The  Southwest  Dump  was  origi¬ 
nally  anticipated  to  be  a  250-ft^  area  adjacent  to  the 
Yukon  River  and  southwest  of  the  runway.  The 
area  was  expanded  to  include  all  of  the  open  field 
west  of  the  perimeter  road  at  the  west  end  of  the 
runway.  Both  of  the  landfills  were  investigated 
during  1993  by  using  field  screening  and  geophysi¬ 
cal  methods  to  determine  whether  past  waste 
disposal  practices  have  caused  contamination. 

3.8.1  Alternate  Landfill  (LFOll) 

The  Alternate  Landfill  is  a  relatively  flat, 
cleared  area  approximately  300  by  1 50  ft.  There  is 
little  vegetation  over  the  exposed  area.  Much  of 
the  eastern  and  northern  areas  of  the  site  contained 
remnants  of  drums,  metal  machinery  pads,  and 
exposed  scrap  metal  debris.  Drums  were  visible 
on  the  ground  at  the  north  end  of  the  cleared  area. 
The  northeast  comer  of  the  site  has  a  natural 
depression  3  to  4  ft  below  the  rest  of  the  grade. 
The  first  100  ft  off  of  the  perimeter  dike  road  is 
built  up  with  gravel  to  the  level  of  the  dike. 

Background 

Information  on  past  waste  disposal  prac¬ 
tices  at  the  Alternate  Landfill  is  limited.  No 
written  description  of  waste  disposal  at  the  site  was 
found,  but  the  site  appeared  on  a  base  drawing 
(Drawing  Number  65E074,  dated  4  October  1965) 
as  the  Sludge  Disposal  Area.  The  site  is  evident  in 
aerial  photographs  dated  27  June  1965, 28  Septem¬ 
ber  1971,  30  June  1974,  and  28  May  1978.  Sev¬ 
eral  areas  of  disposed  55-gal.  drums  were  evident 
in  the  1965  photograph.  Also  evident  in  these 
photographs  are  several  blazed  paths  that  lead 
away  from  the  clearing.  During  the  geophysical 
survey,  dmms  and  debris  were  observed  along  the 
side  of  the  pathways.  No  full-scale  trenching  and 


filling  were  evident.  Two  transformers  were 
discovered  to  the  west  of  the  site  during  the  soil 
gas/soil  sample  survey.  No  oils  were  noticed 
leaking  from  the  transformers. 

The  raised  part  of  the  site  located  near  the 
dike  road  is  currently  used  for  disposal  of  some 
food  wastes  by  the  local  population.  Black  bears 
are  regularly  seen  digging  through  the  waste.  The 
site  has  reportedly  been  used  for  waste  disposal 
during  times  when  the  other  dumping  sites  at  the 
west  end  of  the  mnway  were  covered  with  flood- 
water. 

RI  Activities  and  Findings 

Two  field  screening  investigations  were 
performed  at  the  Alternate  Landfill  during  the 
summer  of  1993.  Initially,  geophysical  surveys 
consisting  of  an  electromagnetic  (EM)  survey  and 
a  GPR  survey  were  performed.  A  detailed  discus¬ 
sion  of  the  geophysical  investigation  is  given  in  the 
Remedial  Investigation  Geophysical  Survey  Re¬ 
port,  included  in  Appendix  G.  The  results  of  these 
surveys  were  used  to  pick  sampling  locations  for  a 
subsequent  soil  gas/soil  sample  screening  survey. 
Fourteen  screening  points  were  set  up  on  a  regular 
grid.  Soil  gas  data  were  collected  at  13  of  these 
points  and  soil  samples  were  collected  from  10 
points  at  depths  of  5  ft  bgl.  Soil  samples  were  also 
collected  at  10  ft  bgl  at  two  of  the  locations.  Soil 
gas  readings  were  taken  with  both  a  PID  and  FID 
analyzer,  and  soil  samples  were  analyzed  for  AH 
and  TPH.  In  addition,  two  soil  samples  were  taken 
near  the  two  transformers  that  were  found  in  the 
woods  west  of  the  cleared  area.  The  locations  of 
the  EM  grid,  GPR  survey  lines,  soil  gas/soil  sam¬ 
ple  screening  points,  and  the  two  transformers  are 
shown  in  Figure  3.8-1, 

The  EM  and  GPR  surveys  identified 
several  areas  that  potentially  have  buried  metallic 
objects.  Figure  3.8-1  also  shows  contour  maps  of 
the  ground  conductivity  data  collected  at  the 
Alternate  Landfill.  Two  main  areas  of  EM  anoma¬ 
lies  were  defined  by  the  surveys,  one  in  the  north- 
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Figure  EM  and  GPR  Contours  at  the  Alternate  Landfill 
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east  comer  of  the  grid  (Area  A)  and  the  other 
across  the  southeast  comer  of  the  grid  (Area  B). 
The  in-phase  contour  plot  (Figure  3-19,  RI  Geo¬ 
physical  Survey  Report,  Appendix  G),  which  is 
more  susceptible  to  metallic  objects,  confirms  that 
the  areas  represent  buried  metallic  objects  and  are 
not  changes  in  ground  conductivity  as  a  result  of 
disturbed  soil.  In  addition,  several  isolated  anoma¬ 
lies  appear  more  enhanced  on  the  in-phase  plot. 
These  are  labeled  II  through  15  in  Figure  3-19  of 
the  Rl  Geophysical  Survey  Report  (Appendix  G), 
and  probably  represent  isolated  bodies  of  buried 
metallic  waste  or  metal-bearing  objects.  Analysis 
of  the  GPR  lines  collected  at  the  site  indicates  that 
the  base  of  the  Alternate  Landfill  is  approximately 
8  to  12  ft  bgl. 

Soil  gas/soil  sample  field  screening  was 
performed  at  the  Alternate  Landfill  after  the  data 
from  the  geophysical  survey  were  reviewed. 
Figure  3.8-2  shows  the  results  of  the  PLD  and  FID 
screening  and  soil  screening  results  are  shown  in 
Table  3.8-1.  The  highest  readings  were  generally 
in  the  south  and  west  side  of  the  site.  The  PID/FID 
readings  generally  indicate  that  the  highest  soil  gas 
concentrations  are  located  near  the  middle  of  the 
site,  but  the  data  are  too  sparse  to  contour.  TPH 
were  detected  at  all  locations  sampled,  ranging 
from  2  to  24  mg/kg,  with  the  exception  of  a  peak 
of  506  mg/kg  at  location  A-2.  AH  were  detected 
only  at  three  locations. 

The  two  soil  samples  taken  adjacent  to  the 
transformers  were  analyzed  in  the  field  for 
polychlorinated  biphenyls  (PCBs)  using  an  immu¬ 
noassay  test  kit.  The  results  indicated  that  no 
PCBs  were  present  in  the  soil.  One  of  the  samples 
was  sent  to  a  certified  laboratory  for  further  analy¬ 
sis.  Although  the  sample  was  not  received  within 
hold  time  or  at  the  proper  temperature,  the  decision 
was  made  to  analyze  the  sample  because  of  the 
persistent  nature  of  PCBs.  No  PCBs  were  detected 
in  the  sample. 


Table  3.8-1 
Alternate  Landfill 
Soil  Field  Screening  Results 


1 

Point  :  r; 

If 

A2 

5 

14 

506 

A3 

5 

ND 

8 

A3 

10 

ND 

6 

A4 

5 

ND 

16 

A5 

5 

ND 

24 

B2 

5 

ND 

11 

B3 

5 

ND 

18 

B4 

5 

ND 

ND 

Cl 

5 

2 

2 

C2 

5 

2 

ND 

C4 

5 

ND 

ND 

The  lack  of  records  of  disposal  at  the 
Alternate  Landfill  makes  it  difficult  to  determine 
what  wastes  may  be  present,  although  the  aerial 
photograph  and  field  observations  confirm  the 
presence  of  metal  wastes  and  transformers.  The 
field  screening  surveys  at  the  Alternate  Landfill 
indicate  buried  metallic  debris  and  potential  hydro¬ 
carbon  waste.  Higher  soil  gas/soil  sample  hits 
were  generally  found  in  the  unvegetated  area,  and 
may  indicate  sludge  disposal  from  base  operations. 
The  lower  soil  gas/soil  sample  screening  results 
correspond  to  the  areas  of  buried  (and  surficial) 
metallic  waste. 

Conclusions 

The  aerial  photographs  indicate  that  the 
Alternate  Landfill  has  been  in  use  as  a  disposal  site 
since  at  least  the  mid-1960s.  This  site  is  still  used 
to  dispose  of  food  wastes  and  as  an  alternate 
dumping  location  when  the  main  landfill  is 
flooded.  The  investigation  indicates  that  metallic 
waste  and,  potentially,  petroleum  sludge  wastes 
have  been  disposed  of  at  this  location.  The  refer¬ 
ence  to  the  Sludge  Disposal  Area  on  the  1965 
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Figure  3.8-2.  Field  Screening  Results  for  the  Alternate  Landfill 
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drawing  suggests  that  this  area  may  have  been  used 
to  dispose  of  the  sludge  from  storage  tank  cleaning. 
All  of  this  information  is  consistent  with  recorded 
field  observations  and  the  results  of  field  screen¬ 
ing. 

Recommendations 

Because  the  Alternate  Landfill  is  still 
being  used  for  refuse  disposal,  it  is  considered  to 
be  an  active  solid  waste  management  unit 
(SWMU).  Therefore,  even  though  contamination 
may  be  present  at  this  site,  it  should  be  investigated 
and  potentially  closed  under  a  USAF  compliance 
program. 

3.8.2  Southwest  Dump  (LF012) 

The  Southwest  Dump  is  located  in  the 
open  field  immediately  west  of  the  roadway  at  the 
west  end  of  the  perimeter  dike.  The  entire  exposed 
area  is  about  8  acres  in  size  and  is  bordered  by 
roads  on  the  north  and  east,  the  Yukon  River  on 
the  south,  and  woods  and  a  small  lake  on  the  west. 
The  site  is  generally  flat  except  for  the  northwest 
part  of  the  site.  This  area  shows  signs  of  excava¬ 
tion. 

The  southern  half  of  the  Southwest  Dump 
is  covered  by  thick  grass  and  willows.  A  small 
area  of  vegetation  (about  50  by  100  ft)  was  cleared 
from  the  site  prior  to  beginning  the  geophysical 
survey.  The  northern  half  of  the  site  is  generally 
clear  of  vegetation  other  than  sparse  grass.  The 
only  noticeable  cultural  features  at  the  site  were  a 
large  pile  of  brush  in  the  middle  of  the  northern 
half  of  the  site,  along  with  an  old  concrete  bunker 
and  numerous  concrete  culvert  pipes  along  the 
northern  edge  of  the  survey  site. 

Background 

Information  on  the  past  uses  of  the  South¬ 
west  Dump  was  obtained  from  aerial  photographs 
from  1964  and  1966,  the  Phase  I  Records  Search 
(USAF,  1985),  and  discussions  with  local  individ¬ 
uals.  The  Phase  I  Records  Search  report  indicates 
that  solid  waste  had  been  disposed  of  at  the  South¬ 


west  Dump  since  the  early  1940s.  The  site  was 
jointly  operated  by  the  community  of  Galena  and 
the  USAF,  but  was  not  located  on  USAF  property. 
This  site  is  currently  considered  a  cell  of  the  main 
landfill  (LF008). 

Landfilling  took  place  in  shallow  trenches 
and  wastes  included  garbage,  refuse,  incinerator 
ash,  wood,  metal,  construction  debris,  ethylene 
glycol,  paint  residues,  oil  filters,  solvent-laden 
rags,  batteries,  and  empty  drums.  Flood  waters 
from  the  Yukon  river  periodically  moved  the 
materials  around  the  site. 

Aerial  photographs  from  1964  and  1966 
indicate  the  presence  of  burial  pits  and  areas  of 
staged  drums  at  the  Southwest  Dump.  This  area 
was  outlined  in  the  Phase  I  Records  Search.  The 
aerial  photographs  also  indicate  that  most,  if  not 
all,  of  the  waste  was  disposed  of  in  the  northern 
half  of  the  site.  This  was  confirmed  by  the  geo¬ 
physical  surveys  performed  in  the  summer  of  1993 
(see  Appendix  G). 

Interviews  with  community  members 
revealed  that  an  asphalt  plant  had  also  operated  on 
the  site.  The  exact  location  of  the  plant  was  not 
verified  by  any  site  plans  or  aerial  photographs. 

RI  Activities  and  Findings 

Two  field  screening  investigations  were 
performed  at  the  Southwest  Dump  during  the 
summer  of  1993.  Initially,  EM  and  GPR  surveys 
were  performed.  A  detailed  discussion  of  the 
geophysical  investigation  is  given  in  Appendix  G 
(USAF,  1993).  The  results  of  these  surveys  were 
used  to  pick  sampling  locations  for  a  subsequent 
soil  gas/soil  sample  screening  survey. 

During  the  field  investigations  at  the 
Southwest  Dump,  the  presence  of  many  surface 
materials  was  noted.  Materials  encountered  at  the 
Southwest  Dump  included  metallic  objects  such  as 
drum  lids,  drum  lid  rings,  machinery  pads,  and 
several  small  patches  (about  1  ft^)  of  tar. 
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The  EM  survey  identified  six  distinct 
anomalies.  Two  of  these  areas  were  combined  into 
one  large  area,  and  one  area  was  not  investigated  in 
the  subsequent  soil  gas/soil  sample  survey.  The 
resultant  four  areas  are  shown  on  Figure  3.8-3, 
which  is  a  conductivity  contour  map  of  the  South¬ 
west  Dump. 

The  results  of  the  soil  gas/soil  sample 
screening  survey  are  presented  in  Figure  3.8-4  and 
in  Table  3.8-2.  Soil  gas  readings  were  taken  with 
both  a  PID  and  a  FID  analyzer,  and  soil  samples 
were  analyzed  for  AH  and  TPH  with  a  field  IR 
analyzer.  The  locations  of  the  EM  grid  and  soil 
gas/soil  sample  screening  points  are  shown  in 
Figure  3.8-4. 


Table  3.8-2 

Southwest  Dump  Soil  Field 
Screening  Results 


Point 

Depth 

-i.  (it) 

AH 

(ihg/kg) 

TPH 

.  .  (mg/kg) 

A-2 

5 

ND 

ND 

A-3 

5 

5 

80 

A-3A 

5 

ND 

50 

A-3B 

5 

ND 

1 

A-4A 

3 

ND 

100 

A-4B 

5 

ND’ 

98 

B-3 

5 

6 

1045 

C-3 

1.75 

ND 

112 

C-4 

5 

ND 

14 

C-9 

5 

ND 

406 

C-10 

2.5 

7 

350 

C-lOA 

2.5 

688 

4128 

D-2 

5 

ND 

9 

D-3 

5 

2 

13 

D-4 

5 

2 

22 

The  results  of  the  AH/TPH  screening  by 
field  IR  analysis  indicate  that  the  areas  identified 
as  anomalies  by  the  geophysical  survey  probably 
contain  soil  contaminated  from  hydrocarbon 
residue.  In  general,  PID,  FID,  AH,  and  TPH 
readings  all  show  peaks  at  the  same  locations. 


although  the  data  are  too  varied  to  be  meaningfully 
contoured.  GPR  lines  through  Areas  C  and  D 
indicate  that  a  significant  portion  of  the  debris  in 
these  areas  is  metallic  (see  Appendix  G).  The 
other  screening  results  indicate  that  petroleum 
hydrocarbons  and  other  volatile  organics  are  also 
present.  GPR  data  from  Areas  A  and  B  suggest 
that  the  trenches  are  mostly  filled  with  nonmetallic 
wastes.  Radar  data  from  the  trench  in  Area  A 
indicate  that  part  of  the  trench  lies  north  of  the 
main  anomaly.  The  EM  data  at  this  anomaly  may 
indicate  contamination  of  the  soil  and/or  ground- 
water,  along  with  trench  fill. 

Conclusions 

The  soil  gas/soil  sample  results  and  geo¬ 
physical  anomalies  at  the  Southwest  Dump  are 
probably  attributable  to  the  wastes  reportedly 
dumped  in  the  landfill  (USAF,  1985)  from  the 
early  1940s  until  dumping  stopped.  On  the  basis  of 
the  analysis  of  the  screening  data,  the  limits  of  the 
excavation  and  fill  can  be  relatively  well  defined 
for  future  soil  borings  or  monitoring  well  installa¬ 
tion.  Currently,  the  site  is  generally  free  of  debris 
and  evidence  of  widespread  waste  disposal  is  not 
present  at  the  surface.  Information  on  the  location 
and  duration  of  operation  of  the  reported  asphalt 
plant  is  needed  to  help  identify  the  soil  gas  anoma¬ 
lies  in  these  areas. 

On  the  basis  of  the  aerial  photographs,  the 
Phase  I  Records  Search  (USAF,  1985),  interviews 
with  community  members,  and  the  geophysical  and 
soil  gas/soil  sample  screening  effort,  different 
potential  sources  exist  for  the  different  anomalies 
at  the  Southwest  Dump.  Areas  A  and  B  are  proba¬ 
bly  primarily  trash,  garbage,  solvent-laden  rags, 
and,  potentially,  tar  from  the  former  asphalt  plant. 
This  is  based  on  the  high  TPH  readings  in  Areas  A 
and  B,  and  the  results  of  the  radar  data  that  indi¬ 
cate  that  most  of  the  fill  in  these  areas  is  not  metal¬ 
lic. 

The  anomalies  in  Areas  C  and  D  are 
interpreted  to  be  caused  mostly  by  metallic  objects. 


March  1996 


3-138 


Galena  Airport 


Section  3--Results  of  Remedial  Investigation-Galena  Airport 

Remedial  Investigation  Report 


3-139 


March  1996 


Section  3-Results  of  Remedial  Investigation-Galena  Airport 
Remedial  Investigation  Report 


Galena  Airport 


0  0/ 

^  36  0 

Cf  A 

„  1  C8 


!3  74  pJ  /  C£ 
(47  1.2 


19.0  T 


■^10  O 

8  0^  C10a 


0  0^ 

0  0  2  A 
®  D1 
® )  D2 


. - 0^0  0, 

f  O  ^  / 

^a520o]^  M 

I 

0  0  I  A3  /  _  /  / 

A  A4  yo 


/  ,09-MW-14  / 


. _ / 

' 

in 


09-MW-02 


1-2  C11 

yO 

C12  / 


/'  /#/ 


7  0  1.8 


5  0 1.^ 

'  C  ®  0 

~7  1  B3  9 


/  / 

I  I  iS 
I  -S 


09-MW-15  ' 


GALENA  AIRPORT 

Southwest  Dump 
Field  Screening  Results 

A  Soil  Gas  Sample  Location 

o  Soil  Boring  Location 

Monitoring  Well  Location 


Area  of  Elevated  TPH  (>10  ppm) 
Area  of  Elevated  TPH  (>100  ppm) 


200  300 


Approximate  Scale  in  Feet 


Figure  3.8-4.  Field  Screening  Results  for  the  Southwest  Dump 
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The  aerial  photographs  show  a  staging  area  for 
drums  adjacent  to  these  anomalies,  and  the  in- 
phase  data  from  the  EM  survey  indicate  that  the 
anomalies  are  predominantly  from  metallic  objects. 
The  GPR  lines  over  these  areas  show  reflections 
that  are  also  indicative  of  metallic  objects.  The 
TPH,  AH,  PID,  and  FID  readings  also  indicate  that 
hydrocarbon  contamination  has  taken  place  in 
these  areas.  This  contamination  is  probably  the 


result  of  residual  petroleum  products  draining  from 
the  drums  after  burial. 

Recommendations 

This  site  is  associated  with  the  main 
landfill  (LF008)  at  the  installation  and  is  therefore 
considered  to  be  an  active  SWMU.  It  is  recom¬ 
mended  that  the  Southwest  Dump  be  turned  over 
to  USAF  compliance  personnel  for  investigation 
and  possible  closure  activities. 
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3.9  Pesticides  at  Galena  Airport 

Several  pesticide  compounds  have  been 
detected  in  soil  and  water  samples  from  throughout 
the  Galena  Airport  facility.  In  general,  their 
occurrence  does  not  appear  to  result  from  spills  or 
leaks  in  areas  of  bulk  storage  or  waste  accumula¬ 
tion  but  from  widespread  application  for  insect 
control.  Therefore,  the  following  sections  discuss 
pesticides  on  an  installation- wide  basis  rather  than 
at  individual  sites. 

3.9.1  Background 

The  use  of  pesticides  at  the  Galena  Airport 
facility  is  not  well  documented.  Although  pesti¬ 
cides  are  still  being  used  for  mosquito  control, 
detailed  records  of  the  types  and  quantities  of 
pesticides  applied  in  the  past  have  not  been  lo¬ 
cated.  The  IRP  Phase  I  Records  Search  conducted 
in  1985  stated: 

Pesticides  have  not  been  used  in 
significant  quantities. .  .usage  has 
been  limited  to  occasional  spray¬ 
ing  of  malathion  to  control  mos¬ 
quitos  and/or  spraying  to  control 
insects  inside  of  buildings.  There 
has  been  no  usage  of  pesticides  at 
(Galena  Airport)  that  would  indi¬ 
cate  a  potential  for  contamination 
because  of  pesticide  handling. 

Use  of  pesticides  by  the  State  of  Alaska,  BLM 
personnel,  or  the  community  of  Galena  cannot  be 
ruled  out. 

Soil  samples  collected  near  the  JP-4 
Fillstand  source  area  by  the  U.S.  Army  Corps  of 
Engineers  (USAGE)  in  1991  contained ‘measurable 
quantities  of  4,4'-DDD,  -DDE,  and  -DDT,  dieldrin, 
endosulfan  I,  and  heptachlor.  With  the  exception 
of  one  detection  of  4,4'-DDD,  at  5  ft  bgl,  all  of  the 
pesticides  were  detected  in  surface  samples. 
Because  of  the  presence  of  breakdown  products 
(e.g.,  4,4'-DDD  from  4,4'-DDT;  dieldrin  from 


aldrin),  the  pesticides  detected  were  thought  to  be 
the  result  of  old  releases  (USAGE,  1991). 

3.9.2  Investigation  Results  and  Discussion 

The  attachment  to  Section  3.9,  located  at 
the  end  of  this  section,  provides  tables  that  summa¬ 
rize  the  results  of  pesticide  analyses  in  waters  and 
soils  within  the  Galena  Airport  facility.  Only  the 
results  for  those  pesticides  that  have  been  detected 
above  one-half  their  respective  screening  criteria  in 
soil  emd  water  samples  from  the  Galena  Airport 
have  been  included  in  the  tables.  Results  of  pesti¬ 
cide  analyses  for  samples  collected  at  the  Galena 
ambient  location  (background)  are  also  given  in 
these  tables.  All  of  the  pesticides  detected  in  soil 
and  water  samples  collected  at  Galena  Airport  sites 
also  have  been  detected  in  background  soil  and 
water  samples.  The  source(s)  of  pesticides  at  the 
Galena  Ambient  Location  is  not  known. 

Groundwater 

Groundwater  sampling  conducted  from 
1992  to  1994  indicates  that  low  levels  of  pesticides 
are  present  in  groundwater  samples  from  all  Ga¬ 
lena  Airport  locations.  Pesticides  with  multiple 
detections  above  screening  criteria  include  aldrin, 
dieldrin,  alpha-  and  beta-BHG,  and  4,4' -DDD, 
-DDE,  and  -DDT.  Many  of  these  pesticides  were 
detected  at  very  low  concentrations,  often  below 
the  SQL  or  at  concentrations  similar  to  those  found 
in  laboratory  method  blanks.  Although  aldrin, 
dieldrin,  and  alpha-  and  beta-BHG  occurred  in 
groundwater  samples  from  all  sites,  4,4'-DDD, 
-DDD,  and  -DDT  exceeded  the  screening  criteria 
in  only  a  very  few  cases.  Groundwater  samples 
collected  in  1992  from  05-MW-10  in  the  POL 
Tank  Farm  contained  4',4'-DDE  at  0.27  pg/L. 
Those  collected  in  1992  from  06-MW-01  con¬ 
tained  4',4'-DDT  in  excess  of  the  screening  criteria, 
and  from  06-MW-02  contained  4',4'-DDD  and  - 
DDT  in  excess  of  screening  criteria.  Both  of  these 
wells  are  in  the  Building  1845  source  area.  A 
sample  collected  in  1994  from  09-MW-12,  near 
the  base  of  Million  Gallon  Hill,  contained  0.552- 
pg/L  4’,4’-DDD. 
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Pesticides  also  have  been  detected  in 
airport  and  community  water  supply  wells.  The 
specific  pesticides  detected  in  samples  from  the 
privately  owned  supply  wells  in  the  old  town  of 
Galena  were  not  consistent  from  sampling  event  to 
sampling  event.  The  results  of  water  supply 
analyses  are  discussed  in  more  detail  in  Section 
3.1. 

Surface  Water 

Surface  water  samples  were  collected  at 
the  West  Unit,  POL  Tank  Farm,  and  the  HPTA 
during  1 992.  All  of  these  samples  were  collected 
in  drainage  ditches  where  standing  water  occurs 
following  breakup  of  the  Yukon  River,  and  all 
contained  pesticides  in  excess  of  the  screening 
criteria.  However,  nearly  all  of  the  pesticide 
detections  in  surface  water  samples  were  less  than 
the  SQL,  were  detected  at  similar  concentrations  in 
a  laboratory  method  blank,  or  were  not  adequately 
quantified  based  on  second-column  results.  Al- 
drin,  dieldrin,  and  alpha-BHC  were  the  most 
common  pesticides  detected  above  screening 
criteria  in  surface  water  samples.  In  one  surface 
water  sample  (06-SW-02)  from  the  West  Unit, 
heptachlor  epoxide  was  also  detected  above  the 
screening  criteria. 

Surface  Soils  and  Sediments 

From  1992  to  1994,  numerous  surface 
soils  and  sediment  samples  have  been  collected 
within  the  Galena  Airport  boundaries  for  character¬ 
ization  of  pesticides.  Figure  3.9-1  shows  the 
distribution  of  surface  soil/sediment  samples 
throughout  the  installation.  Sampling  locations 
where  pesticides  exceeded  the  screening  criteria 
are  also  indicated  on  Figure  3.9-1. 

Detections  of  "hot  spots"  of  pesticides  in 
surface  soils  and  sediments  within  the  Galena 
Airport  are  limited  primarily  to  4,4’-DDD,  4,4'- 
DDT,  and  dieldrin  in  the  West  Unit.  Although  the 
concentrations  of  these  compounds  in  the  surface 
soils  are  generally  higher  and  more  widely  distrib¬ 
uted  than  those  in  the  subsurface,  they  are  below 


the  screening  criteria  in  all  but  a  few  instances.  Of 
the  nearly  75  samples  collected  in  these  media  as 
part  of  the  RI,  only  6  samples  (2  of  which  are  step- 
out  samples)  contained  pesticides  in  excess  of  the 
Region  in  RBCs.  Each  site  was  evaluated  using 
the  most  appropriate  land  use  classification  (resi¬ 
dential  or  industrial) — see  the  data  tables  in  the 
attachment  to  Section  3.9. 

None  of  the  surface  soil  or  sediment 
samples  collected  during  the  1992  field  season 
exceeded  the  Region  m  RBCs.  During  1993, 
some  samples  were  collected  in  the  northern 
portion  of  the  main  airport  triangle,  within  the 
BLM  housing  area.  One  sample,  collected  near  the 
apex  of  the  triangle,  was  found  to  contain  21,400- 
pg/kg  4,4'-DDT  (see  Figure  3.9-1).  A  sample 
collected  approximately  50  ft  away  did  not  contain 
any  pesticides  in  excess  of  the  screening  criteria. 
Both  of  these  samples  were  collected  in  an  area 
that  is  apparently  used  as  storage  by  the  BLM.  Old 
boats,  rubber  rafts,  heavy  equipment,  and  the 
wreckage  of  a  small  plane  were  located  in  this  area 
at  the  time  of  sampling. 

During  1994,  an  additional  effort  was 
made  to  characterize  the  main  airport  triangle 
surface  soils  for  pesticide  content.  Current  or 
former  drum  storage  areas,  as  determined  from 
aerial  photographs,  were  targeted  for  field  screen¬ 
ing  activities.  Low  points  and  obvious  drainage 
ways  around  these  storage  areas  were  sampled 
and  screened  for  total  DDX  compounds  (4,4'-DDT, 
-DDD,  and  -DDE)  using  an  immunoassay  test  kit. 
On  the  basis  of  the  screening  results,  samples  were 
submitted  for  laboratory  analysis;  step-out  sam¬ 
pling  was  also  conducted.  The  step-out  samples 
were  collected  at  the  topographic  high  and  low 
points  of  a  10-ft-radius  circle  centered  on  the 
original  sample.  These  samples  were  also  screened 
for  DDX  using  the  immunoassay  test  kit  and, 
based  on  the  results,  submitted  for  laboratory 
confirmation.  The  results  of  the  laboratory  analy¬ 
sis  showed  that  the  step-out  samples  often  con¬ 
tained  lower  concentrations  than  the  original 
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sample.  Samples  from  three  sample/step-out 
locations,  all  located  within  the  West  Unit,  con¬ 
tained  pesticides  in  excess  of  the  screening  criteria. 
Figure  3.9-1  gives  the  concentrations  and  locations 
of  the  exceedences. 

During  the  1994  field  season,  two  surface 
soil  stimples  were  collected  at  the  stormwater 
pump  station  outfall,  just  outside  the  southwest 
comer  of  the  dike  road.  These  samples  were 
analyzed  for  a  full  suite  of  analytes  to  determine 
any  potential  affects  of  drainage  water  from  the 
installation  on  soils  at  the  outfall.  No  pesticides 
(or  any  other  compounds)  were  detected  above  the 
screening  criteria  in  either  of  these  samples. 

Several  surface  soil  and  sediment  samples 
collected  from  within  the  installation  have  been 
analyzed  for  pesticides  as  part  of  other  investiga¬ 
tions.  These  data  are  also  in  the  attachment  to 
Section  3.9,  and  the  sample  locations  are  shown  in 
Figure  3.9-1. 

Subsurface  Soils 

Detections  of  pesticides  in  subsurface  soils 
(more  than  2  ft  bgl)  at  the  Galena  Airport  are  not 
as  widespread  as  in  other  sampled  media.  Pesti¬ 
cides  concentrations  in  the  subsurface  soils  did  not 
exceed  the  screening  criteria  at  any  of  the  Galena 
Airport  sites. 

3.9.3  Conclusions 

An  effort  has  been  made  to  determine  the 
nature  and  extent  of  pesticide  occurrence  at  the 
Galena  Airport.  Pesticides  have  been  detected  in 
all  sampling  media  within  the  Galena  Airport 
boundary  and  the  Galena  Ambient  Location.  Low 
concentrations  of  several  pesticides  have  been 
detected  in  groundwater  samples  collected  from 
wells  and  in  surface  water  throughout  the  area. 
However,  pesticide  concentrations  in  water  sam¬ 
ples  from  the  Galena  Airport  are  often  less  than  the 


SQL,  similar  to  concentrations  detected  in  labora¬ 
tory  blanks,  or  unconfirmed  by  second-column 
analysis. 

Pesticides  are  generally  found  in  higher 
concentrations  in  surface  soil  and  sediment  sam¬ 
ples  than  subsurface  soil  samples.  These  data  are 
consistent  with  the  widespread  application  of 
pesticides  for  mosquito  control.  Although  low 
levels  of  pesticides  are  present  in  soils  throughout 
the  Galena  Airport,  certain  areas  in  the  West  Unit 
appear  to  have  limited  areas  of  elevated  DDT- 
related  compounds.  These  areas  of  high-concen¬ 
tration,  limited-extent  pesticide  detections  may 
indicate  the  accumulation  of  applied  pesticides  in 
low  points  and  drainageways,  or  possibly  small 
spills  and  leaks  from  storage.  However,  these  “hot 
spots”  that  exceed  screening  criteria  are  the  excep¬ 
tion. 

The  presence  of  high  concentrations  of 
DDT-related  compounds  in  surface  soils  from  the 
BLM  housing  area  indicates  that  these  pesticides 
have  been  stored  and  used  by  the  BLM.  The 
presence  of  pesticides  in  all  sampling  media  from 
the  Galena  Ambient  Location  also  suggests  that  the 
use  of  pesticides  in  the  Galena  area  is  not  limited 
to  the  Air  Force. 

3.9.4  Recommendations 

Pesticides  were  addressed  on  a  site-by-site 
basis  in  the  baseline  risk  assessment  (USAF, 
1996).  The  widespread  use  of  pesticides  in  the 
Galena  area,  by  the  local  population,  the  BLM,  the 
Air  Force,  and  others,  makes  it  impossible  to 
determine  independent  sources  of  pesticides  and 
assign  risk  from  those  sources.  Because  of  this  and 
the  limited  habitat  present  at  most  of  the  sites,  no 
remedial  action  is  being  recommended.  A  removal 
action  to  address  the  widespread  presence  of 
pesticides  at  the  Galena  Airport  would  be  prohibi¬ 
tively  expensive,  impractical,  and  ineffective. 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes 


Screening  Criteria 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  in  Risk-Based 

RC 

Concentrations  (RBC),  Carcinogenic 

Level 

EPA  Region  HI  RBC,  Noncarcinogenic 

RN 

Level 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

Sample  Type  Code 


Surface  Soil 

ss 

Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

sw 

Data  Flags 


IBIWI 

1  Definition 

i 

NA 

Sample  was  not  analyzed  for  indicated  parameter. 

ND 

Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 

< 

The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SOL  and  is  less  than  one-half  the  screening  criteria 

(  ) 

SQL — calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. 

B 

Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 

E 

Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 

F 

Interference  or  coelution  suspected. 

J 

Reported  analyte  concentration  is  less  than  SQL. 

K 

Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns 

L 

Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 

P 

Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte 

R 

Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. 

S 

Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 

T 

Second-column  confirmation  analysis  was  not  performed. 

X 

One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X 

Z 

Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 

Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 

Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 
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Results  for  Pesticides  in  Galena  Airport  1992  Water  Samples  (Continued) 


3-162 


(110  0)  (1100)  (110  0)  (1100)  (1100)  :  (llO'O)  I-  :  (IZOO)  (1100)  I  (110  0) 

_ wo _ ON _ ON _ ON _ 'flf  »900'0  -  :  fM  1 10  0 _ ON _ ON 


Results  for  Pesticides  in  Galena  Airport  1993  Water  Samples 


“=■ 


^  o  o 
^  m  Q  rn 

q  S  z  S 

o  O  O 


Q  g  D 
2  S  Z 


CQ  \o 

^  o  o 

Isis 

o  O  O 


2  8  2  8 
o  o 


-5-3  i 
5  3  « 


iiS 

a- 


is! 

lif 

^  3 


li  “ 

^a  ® 


D  5  Q  5 
Z  8  Z  8 


Q  2  Q  SS 
z  8  Z  8 


Q  2  Q  iS 

z  8  z  8 


is  zi 


Q  ^  Q  2 
Z  8  Z  q 
P. 


n  /»-s 

P"  VO  cn 

8  S  D  8 

o  8  z  8 

Q  o  O 


^  Tl-  00 

2  S  2  S 


b£  P-  S2 

SJ  _ ^ 

PI 

^  o  o 


00  ^  f*> 

00  rn  f^ 

z  8  o  8 

o  c5  0 


S'  2  § 

ilii 

&  8  S' 

O 


PQ  in  - 

m  0® 

is  is 

o  S  B 


Q  ^  Q  ^ 
2  8  2  8 
o  o 


li  qI  S|  i|  i|  oi 

p8z8S8*SS8z8 

*^3  S'^S°S°S  S 


ra 

^  s 

s  — 

•V  ea 


§3  is 

§  s  s 


ol  5v  Sv:  5  ON 

q  :S  28  2  8  S  28  28 

^  S '  S  B  ^  ’'B  S  S 


00  Pu  ]pu  in  n  r*^ 


8  Q  s  8  s 

S  S  2  S  8  s 


»n  w  p..  P-. 

rs  m  _  <N 

s  cn  S  Q  S 

8  S  8  z  8 


vLi/  iw  «r  *  wi 

ii'is  iisiisis 

Bo-  o  d  o  cJ  d  d 


o  m  o 

is  is  ii 


ii  ii 

d  ■  d 


Q  Q 


SS  28  s 


S  S 


?  P  ? 


_cn  00m 

Qr4  ^  ^ 

zo  zo  mo  ^o  z® 
d  d  dqd^d  d 


PQ  o 

ili 

d  B 


00  tn 
_  m 

Q  CJ  Q  2: 

z  8  z  8 

d  d 


r-  fsj  o 
D  -  2  S 

Z  8  p  8 
d  ^  d 


o  r~  »—  o 

00  m  ^  cs  CO. m 

Q  ^  Q  iS  Q  B  B 

z8z8z8S8 
d  d  d  o  d: 


m  ^-s  --N  i  -  /*s  ^ 

oo  ON  25^  ON_oo 

QS  QS  QS 

§8  28  q8'z8  z8 
q  d  d  o  d  d  d 

o  w  w  .  ^  W  w  w 


bo  pa  S 

_  <N  00  m 

zi  §§ 


“  2  Q  2 
§  S  z  8 

O  O  o 


_  ON  _  VO 

Q  00  Q  « 
Z  8  Z  8 


^  CN  \U 

O  C^  O  ^ 

S  s  s  s 


_  o  CQ 

q  90 


?j!8 

S8  gS 

^  ^  ^ 


^  VN  ON  ^  »n 

38  ii  si 

-<  d  d  ^  d 


S  VO  o  VO  Q  VO 

§8  28  zs 

o  d  X  d  d 


2  00  r-  <s 

ON  „  P'  On 

O  »n  o  «n  Q  i> 

§8  |8  is 
8  s  °  s  S 


Results  for  Pesticides  in  Galena  Airport  1993  Water  Samples  (Continued) 


3-164 


Results  for  Pesticides  in  Galena  Airport  1994  Water  Samples 
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Section  4 

RESULTS  OF  REMEDIAL  INVESTIGATION— CAMPION  AS 


Campion  AS  is  located  approximately  6 
miles  to  the  ESE  of  Galena  Airport  (see  Figure 
1.0-1).  This  installation  was  once  a  long-range 
radar  station  covering  2,395  acres.  Active  from 
1951  to  1984,  the  radar  operations  formerly 
conducted  at  Campion  AS  were  moved  to  Galena 
AFS  (now  Galena  Airport)  following  deactivation 
in  October  1984.  The  facility  was  demolished  in 
1986,  and  the  surface  was  graded  smooth. 

Several  sites  have  been  identified  and 
investigated  during  RI  activities  at  Campion  AS. 
With  the  exception  of  one,  the  Campion  POL  Area 
(ST007),  all  of  these  sites  have  been  recommended 
for  no  further  action. 

4.1  Campion  AS  NFRAP-Status  Sites 
Four  LRP  sites  at  Campion  AS  have  been 

investigated  and  determined  to  require  no 
additional  response  actions: 

•  Waste  Accumulation  Area  No.  1  (SS002); 

•  Waste  Accumulation  Area  No.  2  (SS003); 

•  White  Alice  Site  (OT006);  and 

•  Barge  Landing  Area  (SS008). 

These  sites  have  been  shown  to  be  areas  below 
action  levels  (ABALs)  and  are  therefore  eligible 
for  NFRAP  status. 

4.1.1  Background 

The  Air  Force  has  been  conducting  an 
investigation  at  Campion  AS,  located  in  central 
Alaska.  During  the  PA  conducted  in  1985  (USAF, 
1985)  the  following  seven  sites  were  identified  as 
areas  of  potential  hazardous  substance  release  and 
added  to  the  WIMS-ES  database: 

•  Waste  Accumulation  Area  No.  1  (SS002); 

•  Waste  Accumulation  Area  No.  2  (SS003); 

•  Landfill  No.  1  (LF004); 


•  Landfill  No.  2  (LF005); 

•  White  Alice  Site  (OT006); 

•  POL  Area  (ST007);  and 

•  Barge  Landing  Area  (SS008). 

These  sites  were  then  investigated  under 
the  Air  Force  IRP  (USAF,  1989a,  1991).  In  the 
final  reports,  the  Air  Force  recommended  that  all 
sites,  except  the  POL  Area  (ST007),  be  considered 
for  No  Further  Action  Decisions  (NFADs).  In 
response,  the  State  of  Alaska  Department  of 
Environmental  Conservation  (DEC)  approved  the 
NFAD  status  for  the  Waste  Accumulation  Area 
No.  1,  but  requested  that  additional  data  be 
collected  at  the  remaining  five  proposed  NFAD 
sites  before  they  could  be  approved. 

4.1.2  Investigation  Activities  and  Findings 
During  the  summer  of  1993,  additional 
field  activities  were  conducted  at  the  proposed 
NFAD  sites  to  collect  the  data  requested  by  the 
Alaska  DEC: 

•  A  soil  gas  survey  and  confirmational  water 
sampling  were  conducted  at  the  Waste 
Accumulation  Area  No.  2. 

•  The  Campion  White  Alice  Site  was 
located  via  aerial  photographs  and  field 
reconnaisance.  A  surface  soil  sampling 
grid  was  established  at  this  site,  and  15 
soil  samples  were  field  screened  for  PCBs 
using  an  immunoassay  test  kit. 

•  A  soil  gas  survey,  covering  two  separate 
parts  of  the  Barge  Landing  Area,  was 
conducted,  and  surface  and  subsurface 
soil,  surface  water,  and  Geoprobe 
groundwater  sampling  was  conducted. 

No  activities  were  conducted  at  the  two  landfills 
(LF004  and  LF005),  which  are  being  addressed  by 
the  USAF  under  the  compliance  program. 
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A  review  of  1993  field  data  and  analytical 
results  from  the  laboratory  supported  the  NFAD  at 
each  of  the  three  sites.  Contamination  at  the  Waste 
Accumulation  Site  No.  2  was  limited  to  one 
sample  for  pentachlorophenol  at  1.91  pg/L.  This 
compound  was  not  detected  at  the  other  two 
sampling  locations  at  that  site.  The  White  Alice 
Site  showed  no  detection  (<  1  ppm)  of  PCBs  in 
any  sample.  Lastly,  soil,  groundwater,  and  surface 
water  samples  at  the  Barge  Landing  Area  did  not 
show  contaminant  levels  above  regulatory  criteria. 


4.1.3  Conclusions 

The  USAF  has  demonstrated  that  the 
following  IRP  sites,  located  at  Campion  AS,  are 
ABALs: 

•  Waste  Accumulation  Area  No.  2  (SS003); 

•  White  Alice  Site  (OT006);  and 

•  Barge  Landing  Area  (SS008). 

The  Alaska  DEC  has  concurred  with  the  findings 
of  the  additional  investigations  at  these  sites. 
Therefore,  these  sites  should  be  considered  as 
NFRAP-status  sites. 
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4.2  POL  Area  (ST007) 

ST007  is  the  former  Campion  AS  POL 
Tank  Farm.  The  location  of  this  site  is  shown  in 
Figure  1.1-2. 

The  conceptual  diagram  for  the  Campion 
POL  is  presented  in  Figure  4.2-1.  This  diagram 
provides  a  plan  view,  a  geologic  cross  section,  and 
a  table  that  lists  the  maximum  concentration  for 
analytes  that  have  exceeded  their  respective 
screening  criteria.  The  pltm  view  shows  the 
location  of  all  analytical  data  points  (surface  soil 
samples,  surface  water  samples,  soil  borings, 
sediment  samples,  and  monitoring  well  locations). 
The  area  of  soil  contamination  is  shown  as  an 
overlay  to  the  plan  view.  The  area  of  soil 
contamination  is  defined  by  soil  gas  results  that 
exceeded  50  ppmV  volatile  organics.  The  plan 
view  and  the  lithologic  cross  section  can  be  used  in 
conjunction  to  provide  a  three-dimensional 
visualization  of  site  characteristics. 

4.2.1  Site  Description 

The  main  base  area  of  Campion  AS  was 
situated  on  a  high  river  terrace,  and  the  POL  Tank 
Farm  was  located  within  a  diked  area  between  the 
former  installation  and  a  lower,  marshy  area  to  the 
east.  For  a  more  detailed  discussion  of  the  local 
geology  and  hydrology,  refer  to  Section  2. 

Before  the  installation  was  abandoned, 
several  fuel  oil  tanks  were  situated  within  the 
bermed  platform  that  made  up  the  Campion  POL 
Area.  A  smaller,  outer  dike  was  built  around 
the  southeastern  end  of  the  POL  Area.  Four  6-in.- 
diameter  culverts  penetrated  the  inner  dike, 
apparently  to  allow  accumulated  rain  and  melt 
water  to  drain  from  the  tank  farm. 

Figure  4.2-2  shows  a  photograph  of  the 
Campion  POL  Area  as  it  looked  during  the 
investigation.  The  tank  farm  area  and  dike  were 
constmcted  of  fill  and  were  sparsely  vegetated  with 
squirrel  grass  and  some  small  willows.  The  low- 
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lying  area  to  the  east  contains  two  poorly  defined 
drainages  where  standing  water  occurs.  The 
vegetation  of  the  marshy  area  consists  mainly  of 
grasses,  moss,  and  rushes.  The  surface  geology 
within  the  drainage  consists  of  up  to  several  inches 
of  partially  decomposed  moss  (peat)  and  other 
vegetation  overlying  fine,  well-sorted  organic-rich 
silt.  Bordering  the  drainages  are  higher  and  dryer 
areas  characterized  by  more  diverse  and  thicker 
vegetation.  Trees  and  shmbs  in  these  areas  include 
alders,  birch,  and  black  spruce;  ground  vegetation 
consists  of  low-bush  cranberries,  labrador  tea, 
mosses,  and  lichens. 

4.2.2  Background 

Although  the  rest  of  the  installation  was 
demolished  in  1986,  four  bulk  storage  tanks 
remained  in  the  POL  Area  until  1989,  when  the 
City  of  Galena  removed  them.  During  the  1985 
Phase  I  investigation,  interviews  revealed  that 
several  spills  and  leaks  occurred  at  this  site,  and 
seepage  was  observed  outside  the  diked  area 
(USAF,  1985).  Spillage  firom  the  POL  Area 
escaped  through  a  break  in  the  outer  dike,  allowing 
a  surface  sheen  of  petroleum  hydrocarbons  to 
migrate  eastward  into  a  marshy  area  (USAF, 
1989a).  In  1986,  a  test  boring  was  drilled  on  the 
upgradient  (west)  side  of  the  POL  Area  and  two 
monitoring  wells  were  installed  downgradient 
(east).  In  1987,  two  test  borings  were  drilled  to 
the  south  and  southeast  of  the  monitoring  wells. 
The  ground  surface  at  each  of  the  boring  locations 
was  reported  to  be  saturated  with  petroleum  and 
displayed  a  characteristic  sheen  and  odor.  A  soil 
gas  survey  conducted  in  1988  showed  widespread 
BTX  (benzene,  toluene,  and  xylene)  contamination 
at  the  site  (USAF,  1989a).  Table  4.2-1 
summarizes  the  previous  investigations  conducted 
at  the  Campion  POL  Area. 

4.2.3  Investigation  Results  and  Discussion 

During  1992  and  1993,  four  monitoring 
wells  were  installed;  three  soil  borings  were 
drilled;  surface  soil,  water,  and  sediment  samples 
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Compounds  Exceeding  Screening  Criteria 


Analyte 

Soils 

Waters 

Screening  Criteria 

Range  of  Detections 

Screening  Criteria 

Range  of  Detections 

(pg/kg) 

(pg/kg) 

(pg/L) 

(pg/L) 

Arsenic 

23,000  RN 

4,600  -  72,000 

BTEX 

15,000  AK 

210-33,900 

Benzo(a)pyrene 

88  RC 

103-519 

Benzo(b)fluoranthene 

880  RC 

3-956 

Dibenzo(a,h)anthracene 

88  RC 

90 

Lead 

0.015  M 

0.010-0.046 

DRO 

200,000  AK 

3.6x10''- 7.5x10' 

GRO 

100,000  AK 

5.9x10“- 6.5x10® 

alpha-BHC 

0.011  RN 

0.020 

4,4’-DDD 

0.28  RC 

0.030  -  0.81 

Dieldrin 

0.0042  RC 

0.0109-0.0137 

Key: 

AK  -  State  of  Alaska  Cleanup  Standard  RC  -  ERA  Region  111  Risk-Based  Concentration,  Carcinogenic 

RN  -  ERA  Region  III  Risk-Based  Concentration,  Non -Carcinogenic  M  -  Maximum  Contaminant  Level 


[ 
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Conceptual  Diagram  and  Summary  of  Compounds  Exceeding  Screening  Criteria  s 
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Figure  4.2-1.  Conceptual  Diagram  for  the 
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Figure  4,2-2.  A  Photograph  of  the  (  aniphoi  POL  Area 
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were  collected;  and  a  soil  gas  survey  was 
conducted  to  determine  the  extent  of  contamination 
at  the  Campion  POL,  No  RI  activities  have  been 
conducted  at  this  site  since  1994.  The  RI  sampling 
locations  are  shown  in  Figure  4.2-1.  The  analytical 
data  for  1992  and  1993  soil  and  water  samples  for 
the  Campion  POL  Area  are  summarized  in  the 
attachment  to  Section  4.2,  located  at  the  end  of  this 
section. 

Results  of  the  soil  gas  survey  conducted  at 
the  Campion  POL  Area  indicate  that 
contamination  centered  on  the  former  locations  of 
Tanks  2,  10,  and  11  and  the  abandoned  tank 
saddles  in  the  southern  part  of  the  diked  area. 
Figure  4.2-3  shows  the  locations  and  results  of  soil 
gas  screening,  as  well  as  the  results  of  field 
laboratory  screening.  Soil  gas  concentrations  in 
the  southern  part  of  the  POL  Area  were  found  to 
be  as  high  as  1,000  ppmV.  Soil  gas  concentrations 
in  the  northern  part  of  the  POL  Area  were 
generally  lower  (from  0  to  80  ppmV),  but  one 
point  to  the  east  of  the  former  location  of  Tank  14 
had  a  concentration  of  680  ppmV.  This  may  be 
the  result  of  a  localized  surface  spill  in  that  area. 

On  the  basis  of  the  soil  gas  screening 
results,  soil  samples  from  three  different  depths  at 
each  of  three  locations  were  collected  for  labora¬ 
tory  analysis.  The  points  chosen  for  laboratory 
analysis  are  shown  in  Figure  4.2-3,  and  the  results 
are  summarized  in  the  attachment  to  this  section. 
In  general,  laboratory  data  showed  fairly  good 
correlation  to  soil  gas  data.  Soil  gas  samples  from 
POL-1  and  POL-21  contained  360  and  380  ppmV 
VOCs,  respectively,  and  soil  samples  from  the  4- 
to  8-ft  depths  at  these  locations  were  found  to 
contain  concentrations  of  DRO,  GRO,  and  some 
BTEX  compounds  above  State  of  Alaska  cleanup 
levels.  Soil  samples  collected  from  within  the  top 
1  ft  at  these  two  locations  did  not  contain  any 
petroleum-related  compounds  above  the  screening 
criteria,  indicating  a  subsurface  origin,  surface 
volatilization  of  contaminants,  or  the  recent  intro¬ 


duction  of  clean  fill  material  during  site  demoli¬ 
tion.  There  was  no  evidence  of  the  latter.  Al¬ 
though  the  soil  gas  sample  collected  at  POL- 19 
was  reported  to  contain  380-ppmV  volatile 
organics,  no  DRO,  GRO,  or  BTEX  compounds 
were  detected  above  the  State  of  Alaska  cleanup 
levels  in  subsurface  soil  samples  from  this  loca¬ 
tion.  Soil  samples  collected  at  a  1 -ft  depth  at  POL- 
19  were  found  to  contain  levels  of  benzo(a)pyrene, 
benzo(b)fluoranthene,  and  dibenzo(a,h)anthracene 
that  exceeded  their  screening  criteria.  Benzo(a)- 
pyrene  was  above  the  residential  RBC  of  88  pg/kg 
in  the  deepest  sample  collected  at  that  location  (8 
ft). 

To  determine  whether  contamination  is 
seeping  from  the  diked  area,  six  soil  samples  were 
collected  at  the  outside  base  of  the  dike  for  analysis 
using  field  IR  methods.  Figure  4.2-3  shows  the 
location  of  these  samples.  Field  screening  data 
indicated  that  elevated  levels  of  TPH  (up  to  20,667 
ppm)  are  present  in  the  shallow  soils  immediately 
outside  of  the  main  POL  dike.  Three  of  these 
samples  were  chosen  to  be  sent  to  the  laboratory 
for  confirmation.  Surface  soil  samples  from  POL- 
3A  and  -4A  were  found  to  contain  high  concentra¬ 
tions  of  DRO,  GRO,  and  BTEX,  consistent  with 
the  findings  of  the  field  laboratory.  The  soil 
sample  from  POL-5A  did  not  contain  any  of  these 
constituents  above  their  respective  screening 
criteria,  and  was  found  to  contain  only  14-ppm 
TPH  using  the  field  IR  method. 

During  the  1992  field  season,  two  sedi¬ 
ment  samples  were  collected  in  the  drainage  to  the 
east  of  the  POL.  In  1993,  five  additional  sediment 
samples  were  collected  to  further  define  the  extent 
of  off-site  migration.  These  samples  were  col¬ 
lected  along  the  drainage  beginning  200  ft 
downgradient  of  the  farthest  downstream  sample 
collected  in  1992  and  continuing  every  200  ft  for 
1,000  ft  (see  Figure  4.2-1).  Some  of  the  soil  and 
sediment  samples  were  found  to  contain  elevated 
concentrations  of  GRO  and/or  BTEX  compounds, 
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as  well  as  DRO,  indicating  the  presence  of  fuel 
contamination  at  this  site.  Most  of  these  samples 
were  collected  in  or  near  the  POL  Tank  Farm. 

Several  of  the  sediment  samples  collected 
along  the  drainage  were  found  to  contain  DRO 
above  the  screening  criteria,  but  not  significant 
concentrations  of  GRO  or  BTEX  compounds. 
Surface  water  samples  collected  at  these  same 
locations  also  contained  DRO  but  did  not  contain 
elevated  levels  of  GRO  or  BTEX  compounds.  It  is 
possible  that  some  of  the  DRO  data  reflect  interfer¬ 
ences  from  naturally  occurring  organic  matter. 
Naturally  occurring  compounds  are  cited  in  the 
method  as  known  sources  of  interference  (State  of 
Alaska,  1994).  Both  the  surface  water  and  sedi¬ 
ment  at  Campion  appear  to  have  a  very  high 
natural  organic  content. 

No  BTEX  compounds  were  detected 
above  the  screening  criteria  in  water  samples  from 
the  Campion  POL  Area.  Although  BTEX  has 
been  detected  at  only  very  low  concentrations  in 
groundwater  and  surface  water  at  this  site,  DRO 
have  been  detected  at  concentrations  well  above 
the  detection  limit.  Monitoring  well  07-MW-03 
and  the  four  surface  water  samples  closest  to  the 
POL  area  (07-SW-01  through  -04)  contained  DRO 
in  concentrations  ranging  from  1,000  to  3,500 
pg/L.  No  other  water  samples  contained  DRO  or 
GRO  above  the  SQL. 

Lead  was  detected  in  one  1992  groundwa¬ 
ter  and  one  1992  surface  water  sample  at  concen¬ 
trations  above  the  MCL  (0.015  mg/L).  These 
samples  also  exceeded  the  respective  lead  UTLs 
for  groundwater  and  surface  water.  Lead  concen¬ 
trations  were  not  detected  above  the  UTL  in  1993 
water  samples,  but  were  detected  at  low  levels  in 
1993  method  blanks.  Bis(2-ethylhexyl)phthalate 
was  also  detected  at  very  low  concentrations  (less 
than  the  MCL  of  6  pg/L)  in  1992  and  1993  water 
samples  from  the  Campion  POL  Area. 


The  results  of  RI  sampling  indicate  the 
presence  of  low  levels  of  pesticides  in  all  media 
collected  from  the  site.  None  of  the  solid  sam¬ 
ples — surface  soils,  subsurface  soils,  or  sedi¬ 
ments — were  found  to  contain  pesticides  above  the 
screening  criteria.  However,  both  groundwater  and 
surface  water  samples  were  found  to  contain 
pesticides  above  the  screening  criteria.  Those 
pesticides  that  were  most  commonly  detected  were 
aldrin,  alpha-BHC,  and  dieldrin.  Several  of  these 
compounds  occurred  in  concentrations  very  near 
the  SQLs.  Both  aldrin  and  dieldrin  were  detected 
in  blanks  at  concentrations  similar  to  those  re¬ 
ported  for  the  samples. 

4.2.4  Conclusions 

This  site  is  an  area  of  petroleum  hydrocar¬ 
bon  contamination  that  has  apparently  originated 
from  leaks  and  spills  in  the  Campion  POL  Area. 
The  results  of  the  1993  soil  gas  survey  indicate  that 
the  center  of  fuel  contamination  is  located  in  the 
southern  half  of  the  POL  Area  at  the  former  loca¬ 
tions  of  fuel  oil  tanks  No.  2,  No.  10,  and  No.  11. 
Although  groundwater  is  very  close  to  the  surface 
at  this  site,  the  hydrocarbon  contamination  has  not 
resulted  in  groundwater  BTEX  concentrations  in 
excess  of  MCLs,  A  petroleum-type  sheen  has  been 
noted  on  the  surface  water  downgradient  of  the  site 
on  several  occasions;  however,  no  related  com¬ 
pounds  have  been  detected  above  the  screening 
criteria  in  surface  water  samples.  Contamination 
that  may  have  been  present  in  surface  water  during 
and  shortly  after  any  releases  may  have  since 
washed  downstream  of  sampling  locations. 

Surface  and  subsurface  soils  and  sedi¬ 
ments  from  this  site  contain  DRO,  GRO,  and 
BTEX  compounds  in  excess  of  screening  criteria. 
Several  of  the  sediment  samples  collected 
downgradient  of  the  site  contain  DRO  in  excess  of 
the  State  of  Alaska  cleanup  levels  but  little  GRO  or 
BTEX.  It  is  possible  that  DRO  detections  in  some 
samples  from  the  Campion  POL  are  a  result  of 
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interference  from  naturally  occurring  organic 
matter. 

Low  levels  of  pesticides  have  been  de¬ 
tected  in  all  media  from  the  site  and  are  probably 
associated  with  base-wide  spraying  of  various 
compounds  for  mosquito  control. 


4,2.5  Recommendations 

An  ERA  has  been  conducted  at  the  Cam¬ 
pion  POL  Area  to  remove  the  contaminated  soil 
that  occurred  within  the  former  fuel  oil  storage 
tank  area.  This  action  removed  a  continuing 
source  of  contamination.  It  is  recommended  that 
the  site  now  be  allowed  to  recover  naturally. 


March  1996 
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HOW  TO  USE  THE  DATA 

The  data  presented  in  the  following  tables  have  been  screened  as  discussed  in  Section  1.3.  Data  presented  are  for 
those  analytes  that  exceeded  the  screening  criteria  in  any  sample  of  a  given  matrix  (soil  or  water)  at  the  site  or  source 
area.  For  ease  of  comparison,  the  analytes  presented  for  1992,  1993,  and  1994  for  a  given  matrix  and  site  are  the 
same.  The  following  tables  provide  an  explanation  for  the  screening  criteria  source  codes,  data  flags,  and  sample 
types  presented  in  the  data  summary  tables. 


Screening  Criteria  Source  Codes  Sample  Type  Code 


Screening  Criteria 

Code 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  HI  Risk-Based 
Concentrations  (RBC),  Carcinogenic 
Level 

RC 

EPA  Region  HI  RBC,  Noncarcinogenic 
Level 

RN 

EPA  Lead  Guidance  (EPA,  1994) 

EL 

-SantpIe^'Type 

mCode; 

Surface  Soil 

SS 

Soil  Boring 

SB 

Sediment 

SD 

Hand  Auger 

HA 

Groundwater  from  Monitoring  Well 

MW 

Groundwater  from  Water  Supply  Well 

GW 

Surface  Water 

SW 

Data  Flags 


Definition 


NA 


Sample  was  not  analyzed  for  indicated  parameter. 


ND 


Not  detected — no  instrument  response  for  analyte  or  result  was  less  than  zero. 


The  sample  quantitation  limit  (SQL)  is  reported  because  the  result  is  below  the  SQL  and  is  less  than  one-half  the  screening  criteria. 

SQL— calculated  based  on  the  method  detection  limit  (determined  according  to  40  CFR),  QA/QC  results  (see  Appendix  B),  and 
preparation,  analytical,  and  moisture  factors. _ 


(  ) 


Analyte  concentration  in  the  sample  is  not  distinguishable  from  results  reported  for  the  method  blanks. 


Analyte  concentration  exceeded  calibration  curve  but  did  not  saturate  detector,  therefore  data  are  usable. 


Interference  or  coelution  suspected. 


Reported  analyte  concentration  is  less  than  SQL. 


Peak  did  not  meet  method  identification  criteria — analyte  not  detected  on  both  primary  and  secondary  GC  columns. 


Analyte  concentration  may  be  biased  low — see  Appendix  B  (QA/QC)  for  details. 


Analyte  identification  is  not  confirmed  because  the  quantitation  from  primary  and  secondary  GC  columns  differ  by  greater  than  a 
factor  of  three.  The  lower  result  is  reported  since  the  higher  result  is  generally  due  to  coelution  with  a  nontarget  analyte.  _ 

Result  has  been  invalidated — see  Appendix  B  (QA/QC)  for  details. _ 


Analyte  concentration  was  obtained  using  the  method  of  standard  additions. 


Second-column  confinnation  analysis  was  not  performed. 


One  or  more  surrogate  recoveries  outside  of  control  limits.  Potentially  affected  analytes  are  flagged  with  an  X. 


Oily  drops  suspended  in  extract.  A  homogenized  extract  aliquot  was  analyzed. 


Shaded  cells  indicate  that  the  result  exceeds  the  screening  criterion  (values  are  presented  in  Appendix  A). 


Underlined  results  exceed  the  UTLs  (inorganic  analytes  only).  The  UTLs  are  given  in  Section  2.0  and  Appendix  D. 
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Campion  POL  Area  1993  Soil  Data 


LocationID/Deptli 

53  . 

^  1^  S 

S  fc 

ND 

(10) 

19  JB 
(20) 

NA 

NA 

Q  S 
z  2 

z  1 

Q  o 
z  ^ 

1.83  J 
(6.55) 
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(66.5) 
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207  F 
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«  o  ■«■ 

< 

:■  Z. 
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VN 

NA 

s  ^  . 

4iz 

S  fc* 

:  Q  O 

2:  c 

5  JB 
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NA 

NA 

ND 
(1. 14) 

Q  § 

^  d 

ND 
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ND 
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499 

(17.0) 

o\ 

956  F  . 
(34.3) 

\0 
Ov  o 
00 

NA 

fe  o 

NA 

NA 

NA 

VN 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.04 

(0.188) 

l« 

So 

NA 

NA 

< 

Z 

NA 

NA 

VN 

NA 

NA 

VN 

NA 

VN 

NA 

10.4 

(0.161) 

07-SD.07 
0-0.5  ft. 

o 
o^  — 

S  o 

NA 

VN 

ND 
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ND 
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ND 

(500) 

ND 
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ON 
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1  S' 

r- 
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. 

ND 
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ND 
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(1,200) 
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ND 
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Screening 
Criteria ' 

100 

AK 

(N  < 

2,700 

RC 

o  U 

500 

AK 

15,000 

AK-BTEX 

15,000 

AK-BTEX 

15,000 

AK-BTEX 

880 

RC 

oo  U 
oo  ^ 

880 

RC 

88 

RC 

CN  GO 

Method 

(Unite) 

AKGRO 

(mg/kg) 

AKDRO 

(mg/kg) 

o  ^ 

«  W) 

§  ^ 

00 

o  ^ 

C/0  ^ 

o  ^ 

00  ^ 

SW7060 

(mg/kg) 

Analyte 

Gasoline  Range  Organics 

Diesel  Range  Organics 

Q 

Q 

9 

Dieldrin 

Benzene 

Ethylbenzene 

Toluene 

Total  Xylenes  ® 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Arsenic 
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Campion  POL  Area  1993  Soil  Data 
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‘Total  xylenes  are  the  sume  of  m&p-xylenes  and  o-xylene. 
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Campion  POL  Area  1993  Water  Data 
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